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PEEFAGE 


TJhh f’ublisliers have long been sensible of the compai'ative 
unwieldiness of the five bulky volumes to which the original 
‘ Workshop Eeceipts ’ has grown dming the past few years’ 
and therefore the whole work has been put into the hands 
of competent Bditora who, by the aid of erperts, have tho- 
roughly revised the vast mass of receipts and trade secrets 
embodied therein, and have reduced them to a greater 
regularity and a more accessible alphabetical arrangement. 
In the carrying out of this heavy task (for the survey of 
so wide a field is no simple undertaking), they have been 
careful to eliminate aU information which was obsolete, to 
submit the remaining matter to experts for careful revision, 
and to amphfy those sections dealing with Handicrafts. 
Due acknowledgment of the soui'ces of information has 
been made in the text, but the Publishers desire especially 
to express them indebtedness to the Council of the Koyal 
Society of Aits for permission to make extracts from their 
invaluable Journal. The Publishers present to the public 
the first volume of the revised work with full confidence 
that these who have used it in the past will find that it 
maintains the standard of sound, common-sense practic- 
ability, by which ‘Workshop Receipts’ has been distin- 
guished for so many years. 
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Acetylene Lighting. 

THE aiirangeme:?t op aw acetylene 
LIGHTING INSTALLATION. 

Acetylene cau now be maJe (given 
a proper generator) by a lad or any 
unskilled person, witbont supervision 
and with no lisk ; and it can he hod at 
a cost that compares equally with good 
coal-gas at about 3«. 6d. per 1000 ft. 
for a given candle-power or ta’illiancy 
of illumination. This is after allowing 
for wear and tear and interest on out- 
lay. Should the present price of car- 
bide go down, or should its gas-yielding 
qualities be increased, then acetylene 
will compare, of course, more favour- 
ably atillt 

The present cost of the gas, however, 
ia no obstacle to its fiee adoption, for 
it is in very few country places that 
coal-gas costs less than 3s. 6d. per 
1000 ft., and in many districts it 
exceeds this greatly. Probably most 
people would rather pay a little more 
for coal-gas supplied by a gas company, 
as the trouble of making the acetylene, 
small os it ia or should be, is still a 
trouble, and the outlay for the appar- 
atus has to be considered. Therefore 
acetylene is unlikely to displace coal- 
gas where the latter exists ; but it is 
already a possible and strong rival to 
coal-gas, if it should he a question of 
which gas plant sliall he laid down to 
light a village. For isolated residences 
acetylene has nothing to fear from coal- 
gM. Its possible rival at this moment 
is petrol. 

As to how acetylene compares -with 
paraffin oil in cost, there is mucli un- 
certainty. Ono authority xiuts oil os 
( 1 ) 


costing double as much as acetylene for 
a given light, wliilst another says oil 
costs little more than half as much. 
There can be no doubt of the former 
being correct for a given light, but it 
is not quite the correct way to compare 
the two. Wlien oil is used a com- 
paratively dull light is obtained, ahd 
this is considered satisfactory for oil. 
If an acetylene plautia then substituted, 
the degree of light given by the lamp is 
considered insiiSicieut, and a. much more 
brilliant effect is looked for and insisted 
on. Then the second authority quoted 
comes nearer tiuth, and from inquiries 
made by the writer from the users of 
the many acetylene apparatus he has 
erected, it may be stated that the 
average of these shows tliat acetylene 
costs about 20 percent, more than oil, 
but a superior degree of illumination 
is obtained. Acetylene, however, can 
show a saving of labour, for the appar- 
atus the writer uses only takes about 
five minutes per day for recharging-— 
equivalent to the time taken on two 
lamps in wick -trimming and refilling. 
It may also be mentioned that the lamp 
room of a large country house is a for 
greater menace to its safety that an 
acetylene generator in its hut outside. 

To give an outline of acetylene gas 
production and consumption for those 
whose experience is limited, the manu- 
facture of the carbide need not be con- 
sidered, The carbide (carbide of cal- 
cium) consists of lime and carbon fused 
together, and is to be readily purchased 
m any quantities from the diffeient 
factom now stocking it. This carbide 
is a dry, grey material much resembling 
ordinary gas coke, bub is denser and 
heavier. While it is kept dry it re- 
B 
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mains unchanged, and is perfectly safe 
even if fira should attack it. The 
change comes when water is brought 
in contact, and the carbide is so sus- 
ceptible to this, and so greedily absorbs 
moisture, that the little water-vapour 
there is in the atmosphere is quite 
sufficieut to attack it and start gas 
production. It is therefore important 
that carbide be kept in air-tight drums, 
or vessels, and these should be kept iu 
as dry a place as possible m case of a 
fissure or loose lid. 

When water is brought in contact 
with carbide an immediate cliange 
occurs. The lime is slaked, hydrogen 
gas is given oif, and tliis carries carbon 
witli it. In other words the lesulting 
gas is carburettsd hydrogen, and the 
spcntraatenalleftbehindisslakedlime. 
It will thei'afoie be seen that the 
manufacture (if this is not too great a 
word) of acetylene gas is simplicity 
itself — either some carbide thrown into 
w.iter, or some water brought to the 
oaihida. 

For the details of acetylene genera- 
tion rafeveuce should be made to a 
standard work, aud for this description 
it may be assumed that a generator is 
chosen aud it is necessary to fix it. A 
hut or house is prepared to receive it, 
outside the buildiug which is to be 
lighted. The generator must not be 
fixed ill a room or cellar beneath the 
house. The generator house must be 
very sheltered, or preferably heated by 
hot water or steam to prevent frost 
attacking the wator iu the plant. 
Whatever kind of generating apparatus 
is used, water is in it somewhere, and 
trouble must ensue if this freezes. 
Some consider that a brick-built gen- 
erator house, with the doors lined with 
felt, can he protected by a good sized 
box of fresh horse manure (in which 
fermentation and heat set up). The 
Writer has not had occasion to try 
this, but it sounds feasible. 

Having made the necessary water 
oouuectioiis to, and the gas connections 
from tlie generator, it has to be con- 
sidered whether the gas shall be 
purified. In any ease, whatever the 


gas is used for, it should pass through 
water first, and the majority of gen- 
erating apparatus provide for tliis. 
The evolution of the gas is accompanied 
by heat, much the same as when ordi- 
nary quicklime is slaked, and tho gas 
wlulsl warm carries vapours that can 
well be dispensed with. Condensation 
of these vapoui-s is easily effected by 
passing the gas through cold water. 

Tho condensation of condensible 
vapours, however, is not complete 
purification, and for residence work, or 
anything other than, say, such places 
as brick works or comparatively open 
factories, a purifier must be used. 
This appliance removes the gaseous im- 
purities which pass unchanged through 
the condensing process, but wliioh, if 
burned, cause a haze and an odour 
winch cannot be borne in rooms. It 
is peculiar that in trymg an apparatus 
minus a purifier, there may be no haze 
or smell for several days ; then there 
comes a bad day, which shows how 
necessary the purifier is. It also shows 
that some of the carbide is good enough 
to yield a pure gas, and a purifier is 
chiefly necessary therefore to deal with 
occasional bod pieces or quantities of 
material. 

If a purifier is used, and fully tliree- 
fourths of the works erected need one, 
the gas service is taken from the holder 
directly to it, with perhaps no more 
than 2 or 3 ft. of pipe between. If 
there are washers, or water chambers 
for condensing, in the generating ap- 
paratus, the gag would, on leaving the 
generating chambers, first go through 
these, then proceed to the holder. As 
the gas leaves the holder it next has 
to pass through the purifier, and then 
passes directly to the house. It is 
best not to put the purifier between 
the generator and holder, although at 
first thought it might be considered 
correct to do so, A purifier gives best 
results if the gas passes through it 
slowly and as regAarly as possible. 
This result is best attained on tho 
house Bide of the holder. If placed 
between generator and holder the 
I gas passes through more in rushes, 
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and the general effect is not so satis- 
factory. 

The service piping la arranged much 
the same as ordinary gas piping is, 
except that the pipes may be much 
smaller. At the lowest point in the 
piping, usually where the gas first 
enters the house there should be a 
Hyphon-bf)X, or some such provision, to 
receive the water that wul collect in 
gas pipes. This is an ordinary pro- 
vision with any gas-pipmg system, to 
dispose of “water in the pipes ” as it is 
called. 


of coal-gas. In other words it is, as 
legards monetary loss, much more 
desirable to prevent waste of acetylene 
than coal-gas. The governor will do 
this quite satisfactorily. 

Having deeoribed thegeneral arrange- 
ment of the various appliances included 
in a complete plant, a sketch, Fig. 1, 
iB given to make the description more 
readily understood by those new to the 
work. No shape or form is given to 
the generator, as no particular make 
call be inserted here. The sketch is 
merely to show the order in which the 



An appliance that should appear in 
all but the smallest installations is a 
“governor” or pressui’e regulator 
which automatically controls the pres- 
sure of gas in the house services, 

This IS of greater advantage with 
acetylene than with coal-gas, os any 
extravagance with the former means 
a greater waste of money than with 
the latter. It takes approximately 
fifteen times the volume of coal-gas 
OB it does acetylene to afford a given 
light for a given time, therefore in 
the cose of waste, a certain amount 
of acetylene, say a cubic foot, being 
wasted is equal to losing 16 cubic ft. 


I parts come. They need not necessarily 
be in a line, but as a rule they arc all 
in the generator house. Quite usually 
the generating chamber and washer are 
attached to the holder. 

As regards leaks in pipes, a slight 
issue of gas may not be considered any 
more dangerous than such a leakage of 
coal-gas, but it represents a greater 
monetary loss. As just stated, if a 
cubic foot of acetylene leaks from a 
fissure in one hour, the cost is equal to 
about fifteen such leaks in coal-gas 
piping. 

Respecting tho sizes of gas .services, 
j the following are those customarily 
B 2 
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used, allowing for the preRsure being 
reduced by the governor. With higher 
piesBurea, smaller pipes would suffice, 
hut higher than normal preasures are 
diatmotly bad m raaulta. 


Mumbor 
of i foot 
Burners. 

Si20 of 
Pipe. 

Number 
of i foot 
Ouraors. 

Size of 
Pipe. 


in. 


in. 

2 . 

■ i 

36 . 

- 

6 . 

■ i 

60 . 

- i 

10 . 

■ t 

70 . 

. 1 

20 . 

■ i 




Ordinary iron gas tube is used, also 
oompo pipe, but the latter would not 
appear in good work. The pipe should 
be given a rise all the way from its 
starting point, or from the syphou-box 
previously alluded to. This is the 
oustomary provision with all gaa piping 
systems. 

The biviokets, pendants and fittings 
can be of ordinary good quality, but 
there are now special flttmgs being 
made and it is desirable to use them. 
Aeetyleiia is described as a aearoliing 
gas, meaning that it wdl find (pass 
through) a smaller and less important 
leak tlian coal-gas ; oousequently a 
badly made fitting, or the wear and 
tear to ordinary fittings, is sooner 
brought to notice The special fittings 
are made so that they are being per- 
petually ground in as they are used, 
and this keeps them sound much 
longer. This applies to the wearing 
parts, of course— the cocks, bracket 
joints, and cup and ball joints. 

No fittinga or tubes or any other 
parts should he of copper. Brass, 
although it is an alloy of copper, may 
bo used freely. 

The burnera used for acetylene are 
specially lujido for tlifs gas, and they 
should be kept of one candle-power 
or size as far as possible, because 
burners of different candle-powers 
require diffeioiit pressures of gas 
to give the best results. Burners 
varying five or even ten candle- 
power do not show any difference 
to speak of, and this degree of 
variation is permissible ; but to have 
20 and 50 candle-power humors on the 


same piping must result in one or the 
other being less effective or less eco- 
nomical than it should be, unless the 
governor is adjusted for the large 
burners and the bracket taps are caro- 
fully adjusted for each smaller one. 

It is better in such a case to have 
double burners for the large ones, a 
burner that gives two 26 candle-power 
flames. This would reduce the varia- 
tion in size of burners to the per- 
missible limits. 

A J foot burner is the size generally 
used for residence work, or any living 
rooms, and this is the most desirable 
size os a rule ; but there remains the 
fact that the larger the burner the 
more economical of gas it is, or perhaps 
it should be said tho more candle-power 
you get per cubic foot of gas burned. 
Therefore, if an installation required 
a numbor of 1 foot burners, then it 
would be the most economical to use 
these and trust to the bracket taps 
being regulated for the smaller ones. 
Or, better stiU, try and an-ange for all 
the small buruera to be on o separate 
service, and put a separate governor to 
them. 

For ordinary purposes a 26 candle- 
power flame is allowed to each 100 
superficial feet of floor space, for light- 
ing living rooms. It will be noticed * 
that a 25 candle-power lighting flame, 
not bui-ner, is mentioned, for buruei-a 
vary much iu tlieii’ rated candle-power 
and the candle-power of the flame they 
give 

When the apparatus is thus com- 
pleted it has to be tested, and this is 
done from the house side of the 
governor, as the test must be of a 
higher pressure than the governor 
would allow unless its inner mechan- 
ism were lemoved. The appliance or 
gauge used for this is aa Fig. 2; it 
need not be purchased aa it can be 
readily mode It is customary to test 
with a pressure of 10 m. of water, and 
good work should not only hear this 
but much more. After testing, the 
gas can be turned on and tho working 
pressure is then fixed by attaching the 
testing apparatus to a bracket, and then 
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adjusting the weights of the governor 
until the pressui'e is obtained there. 
A 2J-1U. pressure gives the beat results 
with I foot burners, 
but with burners of 
higher power 3-iu. 
and 4-in presauies 
are needed. 

Before applying 
lights to the burners 
of the completed 
apparatus, it is as 
well to make cer- 
tain that there is 
no air in the appar- 
atus. Air mixed 
with the gas is, of 
course, au explosive 
mixture, and this 
should be discharged 
before lighting up, 
by allowing part of 
the first volume of 
gas to waste, to make 
aui'e of all the air 
being got out of tho 
apiiaiatus. 

Hanng started the 
generating appara- 
tus, it only remains 

I’lo, 2 . to give the future 

attendant his dh'eo- 
tions as to re-charging. One impor- 
taut thing is to caution everyone 
agaiust taking artificial lights to the 
gas house. An electric hand lamp 
would be permissible but nothing else. 
No such light should he needed, as re- 
cliai'giug can be done in daytime. A 
conspicuous notice of these things 
should be attached to the door of the 
generator house. 

The store of carbide can be kept in 
the same house as the generator, or 
in any adjacent dry place. It must 
not be kept on or under the building 
that is lighted, or any insured buildmg. 
In every case the Fire Insurance Com- 
pany must be apprised, and their rules 
(if they issue any) adhered to. 

The spent material should be white, 
or very nearly so, aud odourless. It 
then consists of slaked lime with a 
little excess water, and it may be used 


for piactically any purpose that such 
lime can be be put to. It may be used 
for walla, tress, etc. It will not pay, 
however, to attempt to dry it for any 
purpose. If the spent material gives 
off any odour of gas, it shows either 
that the apparatus does not use up the 
carbide properlyor that the attendantis 
careless in re-charging before it is quite 
necessaiy. At the same time there 
are generators made with which it is 
difficult to wait until the caibide is aU 
spent, ns this might be after dark, 
when re-charging is awkwaid oi im- 
possible, and when the gas is needed for 
use. Such a generator is not the best 
one to use for pi ivate residence work ; 
butrf one exists, then when re-ohaiging, 
the attendant has to sort the contents 
of the generating chambei , picking out 
the partially decomposed pieces and 
putting them back with the ohnigo of 
new material. It is not a convenient 
arrangement, yet it must be done in 
such coses to admit of daylight re- 
charging. With such generators it is 
difficult to get a sludge odourless and 
free of gas, theiefore the spent material 
should ho dumped into a tub or pit 
containing water. (F. Bye.) 


Acidimbtry. 

eSce also Alkalimetry.) 

Aoidimetut is the “ raeaauiing of 
acids,” or determining the amount of 
free acid in an acidulouB liquid It 
does not indicate the nature of the 
acid, nor whether more than one acid 
is present. Thi’ee principal methods 
are available : (1) The strength of an 
acid solution may be appioximately 
determined by its boiling-point ; (2) 
by its specific gravity ; (3) by the 
amount of carbomc acid gas evolved 
from bicarbonate of soda by a measured 
quantity of the acid liquid. This last 
is perhaps the simplest process, aud 
that generally in use. The apparatus 
req^uii’ed is shown in Fig, 3, and ni.iy 
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1)0 constructed by the operator. It 
consists ofawide-moutUedflaskA, fur- 
nished mtli a tightly fitting cork, 
through which pass 2 glass tubes cd. 

The tube o termin- 
atas in n bulb B, 
filled with chloiide 
of calcium ; the 
bent tube d reaches 
nearly to the bot- 
tom of the flask. 
A carefully weighed 
quantity of pure 
bicarbonate of soda 
is introduced into 
the flask, and cover- 
ed with diatUled 
water. This done, 
a small glass test 
tube, containing a 
known volume of 
theacid to be exam- 
ined (which must 
not be sufficient to 
decompose the 
whole of the alkali) 
is carefully lowered 
into the flask, in 
the positionahown. 
The flask is then 
corked up, and ac- 
curately weighed 
on a delicate bal- 
ance. After this, 
the acid in the test- 
tube is lun out upon the alkali by 
causing the tube to slip into a hori- 
zontal position. By this means, a 
part of the alkali, equivalent to the 
amount of real acid in the liquid, 
is decomposed, the carbomc acid gas 
evolved escaping thi-ough the bulb-tube 
B ; any moisture which may he carried 
upwards mechaiiically is absorbed by 
the chloride of calcium, whose affinity 
for water is well known. ISTien the 
whole of the acid has beau neuti-alised, 
and the disengagement of gas has oeased, 
air IS sucked through the tube B in 
order to withdi-aw any gas remaining 
in the flask and tubes. 'Wbeu per- 
fectly cool, the w’hole apparatus is re- 
weighed. The diflerence between the 
two weighings represents the weight 


of carbonic acid expelled, and from this 
the amount of real acid in the volume 
of liquid operated upon is calculated 
by multiplying it by the combining 
weight of the acid and dividing the 
product by 44, the combining weight 
of carbonic acid gas. Thus, suppose 
the weight of the apparatus before the 
experiment be 32 ’355 gi'in., jind after 
the experiment 31*785 grm., the loss 
in weight, 670 grm., represents the 
amount of gas evolved fi'om the bicar- 
bonate of soda by the acid (say sulphuric 

mi '670 X 98 T 
acid). Then, = 1 27 grm. 

of real sulphuric acid, the amount con- 
tauiod 111 the volume of Uquid taken for 
experiment. The s.imo method applies 



to the estimation of any acid which 
decomposes carbonates, the combining 
weight of such acid being substituted 
for that of sulphuric acid used in the 
above example. 

Another application of the same 
principle is a method devised by Fre- 
senius and Will. The apparatus is 
shown in Fig. 4, and consists of 2 small 
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flasks, A B, A being slightly the lai-ger. 
These ai-e f ui-mshed with tiglitly -fitting 
corks, through each of which puss the 
glass tubes ah c, arranged as shown. 
The flask B is half filled with concen- 
trated sulphuric acid, and in the othei' 
is placed the acid to be tested, acour- 
ately measured, and, if neuesaary, 
diluted with water. A test tube is now 
inti 0 luced into the flask A, in the same 
man ler as described in the previous 
case ; this tube contains bicarbonate of 
soda, in quantity more than sufficient 
to neutralise the whole of the acid con- 
tained in the sample. After carefully 
weighing the apparatus, the acid and 
alkali are allowed to mix ; carbonic acid 
is evolved, ^ses thi'ough the sul- 
phuric acid m the other flask, being 
thereby thoroughly dried, and escapes 
through the tube a. AH effervescence 
having ceased, air is drawn through the 
a flasks by sucking at the extremity 
of the tube a, to remove any traces 
of carbonic acid remaining beliind. 
■WTion quite cool, the apparatus is re- 
weighed, the loss representing the 
amount of carbonic acid disengaged 
from the alkali. The calculation to 
find the total quantity of acid in the 
volume of liquid employed is, _ of 
course, the same as in the preceding 
example. 

Determining acidity of mnegar . — 
This can bo done by the neutralisation 
process, winch is that of neutralising 
a certain quantity of vinegar with a 
normal solution of caustic soda. This 
solution contains 40 grm. of pure caus- 
tic soda in 1 litre, or 1 o.o. contains 
• 04 gnn of the soda. The strength 
of this can he checked by titration 
with a normal solution of hydrochloric 
acid. To determine the acidity of 
vinegar, 20 o.c. are measured into a 
beaker. Into this are put a few drops 
of an alcoholic solution of the indicator 
phenolphthalein. The soda solution 
is added drop by drop (a burette being 
used), the vinegar being agitated ail 
the time. Immediately there is the 
slightest excess of the soda a deep pink 
colour will be noticed, atwhichmoment 
the addition of soda solution is stopped 


and the amount used is noted. The 
following calculation will then deter- 
mine the strength of the vinegor; 

1 c.c. of the soda solution (carrying 
•04 gi’m. of soda) is equal to '06 grm. 
of acetic acid, so that 21 o.c. of the 
former are needed to neutralise 20 c.c. 
of vinegar. The amount of acid in 
100 pints of vinegar is ' 06 x 21 x 6 
= 6 • 3 per cent. ; as a rule the acetic 
acid in vinegar is 5 per cent, or a little 
less. 

Standard solutions, acid or alkali . — 
These are solutions of exact known 
strengtlis. Usuallytheyaro “normal,” 
but a deci-uormal is also used ; the 
latter being one tenth as strong as the 
former, of hydrochloric acid there are 
36 '5 grm. in one litre of the normal 
solution and one tenth of this amount 
in the deci-uormal To find the 
strength of an acid or an alkali, a cer- 
tain quantity, say 20 o.o., is measm'ed 
oflf, then it is titrated with either an 
alkali or acid, using an indicator, 
litmus for example, wliich changes 
colour as soon as the pomt of neutra- 
lity is arrived at The standard solu- 
tion is always added from a burette, 
drop by drop, and when neutralisation 
takes place, the amount of solution 
used is noted, andfrom tliia the amount 
of acid 01 alkali, present in the liquid 
being tested, is calculated. 

—vsCWCX— 

Abbating Agents. 

Egg'S. — EggB, and espocially their 
whites, have a peculiar glairy cousis- 
teuce. In virtue of thia, if eggs ho 
present iu a mixture, any aii* incoipo- 
rated with it prior to baking, la re- 
tained much more tenaciously. Con- 
sequently, when the goods are placed 
m the oven such air, expanding with 
' mcrease of temperature, increases the 
■volume of the articles by ita more 
perfect letention, as a result of the 
peculiar viscous and binding nature 
of the egg-albumen. Another valuable 
pioperty of eggs, so far as this effect is 
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eoiloenied, IB that of setting or coagu- soluble, or “coagulating,” as it is 
latiou. Just aa in being boiled, the termed, by the action of heat, is espeoi- 
egg-matters become solid during the ally oliai'acteristic of this substance, 
net of baking , ns the temperature of and constitutes its chief value for teoh- 
coagulatioii is reached they begin to nical nppliciitious. 
sot, and thus fix the dough, so to epenk. Albumen contains carbon, hydrogen, 
in its expanded state. The lightening oxygen, and nitrogen, together with 
function of eggs is therefore summed tinoea of sulphur and phosphorus. Its 
up in the statement that they do not chemical composition is . — ^ 
of themselves evolve or cause the evo- Per 

lutlou of gas, but assist in its retention Carbon 53 3 

when developed by the expansion of Hydi'ogen . . . . 7’1 

an , or obtained from any other gaseous Oxygen 22 ' 1 

aoui-ce. Nitrogen . . . . 15'7 

Sour Milk. — Mixed with bicar- Sulphur I'S 

bouate of soda sour milk forms a use- Phosphorus .... trace 

ful aerating agent and in couseituonce 

IS employed in the manufacturing of pOO ■ Q 

scones and similar goods. The lactic 

acid of the milk reacts on the soda. Animal albumen is always associated 
forming sodium lactate, and ovolvmg with certam inorganic salts and free 
carbon dioxide gas. Owing to the soda. It exists m the animal body in 
varying amounts of acid in the milk solution, in the form of an alkaline al- 
thare is no certamty as to the proper- bumiuate. If the white of eggs, or 
tion of soda required, but if a small the serum of blood, or any animal 
amount of baking powder be added liquid oontamiug albumen, be momer- 
the result will be more oeitain. ated, the residue is chiefly carbonate of 

soda. This alkali may readily be 
removed, and the albumen rendered 
insoluble, or coagulated, by the action 
of heat. Exposed to a gentle heat, 
soluble albumen gives off a peculiar. 
Albumen. characteristic odour. It can be dried 

at 104° F. (40° C.) without being ren- 
Albumen, an organic nutritive prinoi- derad iusoluble, and in this form is 
pie, is a constituent of all amrnnl fluids usually met ivith in commerce. On 
and solids. The wliite of eggs contains raising the heat to 130° F. (54° C.), 
12 per cent, of albumen, and the fluid white fibres of insoluble albumen begin 
portion of blood [serum] 7 per cent, toappear ; at 160° F. (70° C.) it becomes 
It occurs also in the flesh, in the broin, a solid, jeUy-hke mass ; and at 212° F. 
and more or less in all serous fluids. (100° C.) it dries up, turnuig yellow 
Pibnn also may be regarded as coagu- and brittle, like horn. AVhen m this 
lated albumen. It occurs in the vege- condition, 6 times its weight of -water 
table kingdom, in the sap or juice of will redissolve it, bringing it once moi e 
many plants, such as the potato, to its original consistence. The only 
turnip, carrot, cabbage, in the green change which the albumen undergoes 
stem of pens,^ in the seeds of the cereal duringthe process of coagulation is the 
grasses, and in many nuts. removal, by the hot water, of the 

There are two modifications of albu- alkali and soluble salts. Its chemical 
men, soluble and insoluble. The composition remains the same through- 
former occurs in the animal body, but out. 

the msoluhle modification may readily Albumen of good quality is recog- 
be prepared from it by the actiou of nized by its transparency when m 
heat, This property of becoming in- flakes, by its flavour not being dis- 
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agreeable, and by having no odour of 
putrefaction. Constantly stirred in 
cold water, it should dissolve entirely. 
For practical pui'poses, it is best dis- 
solved in warm water, at a maximum 
temperature of 113° to 122° F. (46° to 
60° C.) The albumen should be added 
gradually, and the liquid constantly 
stirred.. The water should on no 
account be added to the albumen. 
The hquid, after straining through a 
hne silk sieve, is usually mixed with a 
small proportion of ammonia, turpeu- 
tine-oil, etc., in order to prevent froth- 
ing, and make it work smoothly. 
Turpentine also tends to prevent 
putrefaction, but an addition of about 
1 per cent, of arsenious oxide is said to 
be the best preservative. Commercial 
albumen is very hable to adulteration 
(especially the dearer egg-albumon) 
with gum-arabic, dextrme, floui*, sugar, 
etc. 

Blood-alhumen occurs in com- 
merce in various forms. The lowest 
quality is packed in casks in the liquid 
state, and consists merely of blood 
which has been defibrinated by whip- 
ping. The purer forms of blood- 
albumen are prepai'ed fi’om the blood 
of slaughtered animals, which after 
coagulation, is filtered ‘ 6 oxen or 20 
sheep, or 34 calves are said to yield 
the same quantity of dry albumen — 
viz. 2 lb In producing blood-albumen 
for commerce, the objects home in 
mind are the attammeut of a substance 
whose solution is free fi’om colour, 
possesses perfect coagulation, and 
which is cheap. The supeiior piice of 
egg-albumeul^led to various attempts 
to prepare a blood-albumen of a similar 
whiteness and quality. In these at- 
tempts, animal charcoal, incipient co- 
agulation, air rendered ozouic by means 
of electric induction, have severally 
been employed, hut none proved ca- 
pable of procluciug an albumen at nil 
comparable in value to egg-albumen. 

The manufacture of blood-albumen 
is largely carried on in this country of 
recent years, and is the subject of 
some mteresting remai’ks from Dr.Bal- 
lardj especially \vith regard to the 


noxious effiuvia arising fi'oin it. The 
trade consists in the aepai’atioii of the 
serum from the blood-clot, and the 
drying of the foi-mer into transparent 
fialtes of a reddish-yellow colour, but 
vaiying m depth of colour according tu 
the quality of the serum from which 
they are made. Blood-clot is abso- 
lutely worthless for the purposes of this 
tiade if it be not fresh. The more le- 
cently the blood has coagulated, the 
more valuable it is for albumen mak- 
ing. Hence the blood-albumen mak- 
ers effect arrangements for the speedy 
collection of blood from butchei's and 
town abattoirs, and it is dealt with 
immediately on its arrival at the works. 
Sometimes the fiist process, that of 
aopamtion of the serum from the 
clot, is carried on in some part of a 
public almttou*. Tlie serum is, in such 
cases, sent away in casks to the estab- 
lishments, where it is dried. 

The blood anlves in the shallow 
ii'on veesels m winch it is caught from 
slaughtered animals, or in casks. The 
clot is iimnediately taken out and care- 
fully shced (when it arrives in shallow 
vesseifi it is sliced before removal from 
them), and the slices are arranged 
upon iron sti'amers, each mth a pan 
beneath, to receive the serum wmeh 
flows out as the clot continues to con- 
titict spontaneously. The season of 
the year governs the time dming 
which tliis draining is prolonged. In 
summer it is continued for about 12 
hom’B, but in winter for 18 or 24 
hours. The strainers, each with its 
pan beueath, oi’O anunged on racks in 
a building which is so constructed aa 
to be kept as cool as , ossible It is 
also importiiut that the building 
should be in such a locality os to be 
free from vibrntion caused by the pas- 
sage of heavy vehicles or railway 
trains. From the pans, the serum is, 
iu the best works, transferred into a 
settling tank, where it leraaiiis about 
2 days until all the red culouriug mat- 
tera, etc., which may be in suspension 
have been deposited. At some works, 
where an inferior article is made, the 
liighly-coioui’ed serum which comes 
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with the clot iu the casks is dried, and 
after the clot has been drained, it is put 
into a cask (from which the head has 
tieen tikeii out) to separate the bulk 
still further, and the dark serum wliich 
exudos is run ofi’ for use. 

About 25 to 30 per cent, of serum 
IB thus obtained from ox*blood, and 
this raw mateual can be manufactured 
into either the so-called “natural" 
albumen, mthout gloss, or the “ pat- 
ent "gloasy albumen. I 

In making natural albumen, J lb. of ' 
oil of turpeutme is added to 100 lb. of : 
saruui, and the whole is whipped for | 
an horn' with appaiutua similar to the 
dasher of au old-fashioued churn. The i 
turpentine not only hloachea the | 
serum and extracts thegi'ease, but also 
helps to preserve it. It is allowed 24 
to 35 bout's to settle, when the clear 
seium is dmwu off from the sodiraont. 
The diyiug is done iu japanned iron 
diahea 1 ft. long, 6 iu. wide, and { in. 
deep. The tempemturo is at fii'St 
about 122*^ F., and is raised to nearly 
135® F. (57® C.) for 2 hours, after wliich 
it is allowed to full to 118® or 120® P. 
(48° to 49® 0 ). The di*yiug occupies 
about 36 hours 

The manufacture of “ patent " albu- 
men (lifters fi’om the above in the use 
of acids. ^ To 100 lb. of serum are added 
7 dr. sulphuiic acid, mixed with 6^ oz 
concentrated acetic acid, and b lb. 
water ; | lb. oil of turpeutme is ne.xt 
mixed with it, and the compound is 
whipped for au hour. After aotthng 
for a day or more, the clear liquid is 
poured off, neutralised with ammoma, 
and diicd os before. About 10 lb of 
serum will yield 1 lb. of dried blood- 
albumen 

Both those preparations are called 
“primary " products, as distinguished 
from the ‘ * secondary " and “ tertiaiy " 
pioducts obtained from the residues 
left in the dishes after the drawing off 
of the puie serum and from the clot on 
the sieves. The albumen from the 
last-named source is, ofcoui’se, of very 
inferior quality, hut is largely used in 
sugar refiiiiug. 

Tho well-known faint odour of blood 


always pervades an establishment of 
this kind, and is especially marked in 
the drying cliamber , but it does not 
pass beyond it m any such way as t'. 
cause a nuisance, unless the manufac- 
tory be very badly conducted. The 
two oixlinary sources of nuisance from 
blood-albumen works consist • (1) In 
the effluvia of putrid blood ari^ng from 
the exhausted clots retained on the 
premises prior to removal. (2) In the 
general disagreeable taint smell pro- 
ceeding from the yard preiniaea, especi- 
ally when due oleanliucaa is not ob- 
served. (3) In effluvia from other and 
further processes, such OvS blood-boiling 
or blood-manure making, earned on 
upon the premises. As to the remedies 
for nuisances, Di. Ballard observes ; (1) 
It is a practice m some works to throw 
the exhausted clot into a clot-bm, 
where it is left until removal, But 
now, in the b&sb works, the clots are 
at once put into moderately sized casks, 
through a sufficiently large opening at 
one end, which, when the cask is frill, 
ia closely fastened down with a cover 
secured by SCI ews. (2) Such works as 
these require to ho conducted iu a 
very cleanly manner. The yard should 
be well paved with stone, set so that 
no water may lodge upon it, and so 
that any offensive liquids that may 
reach it may not form pools, but flow 
readily away to the drain inlet. It 
should be kept at all times well swept 
up, and should be daily washed down 
with water. The separation room and 
the room in which the clots are sliced, 
when very near inhabited houses, 
should bo closed in on all aides, an(i 
ventilated at the roof, as recommended 
for slaughter-houses, and th^ should 
be well and evenly paved. The best 
kind of pavement for such a room is 
one of cement. Flagstones are apt to 
crack or loosen, and tho pavement to 
become uneven, and thus liable to re- 
pools of liquid matters, or to tho 
insinuation of these liquids between 
and beneath the stones. Notliing can 
be more objectionable than a wooden 
floor. The floors should be frequently 
. scrubbed and cleaned, all the vessels 
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and implements used ought to be I'egu- of eggs, the followmg method: 
larly cleansed, and the whole mfcarior The white of eggs is heateu up well 
of ^ the buildings periodically lime- with water and filtered. To the filtrate 
wliited. The vapoui's from the drying is added a small quantity of sub-acetate 
chambers should be discharged at an of lead, in order to remove the mineral 
elevation greater than that of adjoin- substances. The whole of the albumen 
ing houses. ia now precipitated as albuminate of 

A. H. Allen states that the quahties lead. This is stirred up with water, 
of blood. -albumen as made by the lead- and cai’bouic acid gas is passed fchi'ough, 
ing firms are “refined," “prime," by which the albuminate of lead is 
“No 1,”^^ “No. 2," and “block.” decomposed , cai-bonate of lead is pre- 
“ Refined ” ia made from highly recti- j cipitated, and the albumen remains in 
fied serum, and is of a dirty -yellow solution. The carbonate of lead is now 
colour;hke “ prime, " it is employed as > filtered off through paper which has 
a mordant for printing delicate colom'S. ! boon washed with dilute acid. Traces 
“No. 1 ” isdarkor-coloured and oflesa of lead still remain, and to remove 
value, though suitable for all ordinary these the filtiate is treated with a few 
printmg purposes. “ No. 2 " is mode drops of aqueous sulphuretted hydro- 
from the second drainings of the serum, gen, and gently heated The first 
which, after the clear top serum has flocks of albumen which appeal, retam 
been siphoned off, is more or less tinged the whole of the lead as sulpliide. 
with red, and consequently only fit for This is filtered off, and the filtrate 
printing dark colours ; os a rule it I evaporated gently in a basin, the rosi- 
alsQ contains some insoluble matter, I due consisting of pure soluble albu- 
whioh is objectionable. “ Black albu- I men. 

men ” or di led blood is obtained from ' . The yolks of the eggs are mostly used 
the last portions of serum, and is | in the preparation of glove-leather, 
almost black in colour. It ia not used sometimes wider the name of ‘ ‘ egg- 
in calico printing, but finds applications oil.” 

in sugar refining, and Tuikey red dye- In preparmg egg-albumen there is 
ing. ^ oonsideiablo difficulty in completely 

C. T. Kingzett has patented a process separating the white from the yolk, 
of bleaching hlood-albumen, and at Campe recommends that the whites 
the same time preserving it from should be refined by whipping up with 
putrefaction, by aerial oxidation of oil of turpentine and a trace of acetic 
certain hydro-carbons in the presence acid, and allowing the whole to stand 
of the albuminous solution to be for 26 to 36 hours, when the oil floats 
bleached at a temperature below the on the surface, and carries impurities 
ooagulable point. Thus, if turpeuline with it. From a pecuniary point of 
he employed, peroxide of hydi-ogen is view, this process does not appear 
formed on the one hand (and this to bo advantageous, at least not in 
bleaches the albumen), while other Moravia, Silesia, and Saxony, 
substances are simultaneously pro- An important condition in the pro- 
duced in sufficient quantity to pre- duction of albumen fi om eggs is the 
serve the mass from putrefactive possibility of easily disposing of the 
decomposition. This process has been yolk. Since this cannot always be 
worked on serum and dark-coloured done in the neighbourhood of albumen 
scales, producing solutions containing factonea, and as transporting the ma- 
2 to 4 lb. of albumen per gallon. The terial to a distance is apt to produce 
existence of the salts present in serum decomposition, it is necessary to add 
does not interfere with its photo- to it some antiseptic substance, 
grapluc applications. Campe finds a solution of soda arsenate 

Eg-g-albumexi. — Albumen may in glycerme, to which some salt ia 
be prepared in a pure state from white added, best suited for the purpose. 


^ Albumen : Blood, Efi-e. 
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Carbolic acid, soda hyposulphite, etc., 
have been more or less successfully 
tried, but found objectionable on the 
part of tauuers and glovers, who are 
the oliief oouaumera of yolk of egg. 
The former imparts to the leather its 
penetrating stnell, the latter produces 
stains. 

Fish-albumen is not unknown in 
the market, and may be recognised by 
its fishy odour. Hdmau'a process for 
preparing it is as follows . The crushed 
spawn is macerated in sufficient water 
to dissolve out the albumen The albu- 
minous water is separated by filter 
press, and evaporated in a vacuum-pan 
nearly to dryness. The thickened mass 
is then dried on drying fioors, sahcyho 
acid, in the proportion of 1 to 20, 
being added as a preservative. There 
are difficulties in the way of freeing 
flsb-albumen from accompanying sub- 
stances, which reduce its value. 

Vegetable-albumen is moat 
easily prepared from potatoes, by cut- 
ting them mto slices, ooveriug them with 
very dilute sulphui lo acid (2 per cent ), 
leaving them 21 horn's, then adding 
fresh potatoes and repeating the opera- 
tion ouoe moie, afterwards neutralising 
with potasli and boiling A oonsider- 
able quantity of albumen is then de- 
posited lu thick white flooks It can 
also be made fi-om wheat-flour aud 
fi-om oleaginous seeds Kingzett's and 
Portheim'a processes, briefly alluded to 
uudor “ Blood-albumen,” are equally 
applicable to gluten, the protein of 
worts, etc. The latter inventor takes 
100 lb. of the albuminous matter, 
ground up and washed with water, and 
dissolves it in 200 to 260 Ih. of water, 
m wliich has been pi eviously dissolved 
4 lb of caustic soda or potash at 19*1'’ 
to 212° P. (90° to 100° C.). To the 
solution tlius prepared ho adds 4 per 
cent, of a solution containing 40 per 
ceiit. of glycero-sulphate or glycero- 
phosphate of calcium, or 4 per cent, 
of a mixture of calcic chloride aud an 
alkaline salt of oitiao, tartaric, or meta- 
phosphorio aeid. The mixtures are 
“sealed " m the usual way 
Albumen in po'wder. — If blood 


serum, or white of egg, is exposed in 
thiu layers, and a emreut of dry air 
passed over it, it will become a solid 
transparent substance like horn. It will 
keep well in this state, or it may be 
reduced to powder and stored m 
bottles. 

For use in photography, 3 teaspoon- 
fuls of cold water added .ta every 
J teaspoonful of powder represent the 
normal oousisteiice of egg albumen 

Preserving Albumen. — It is 
often required to keep fresh white 
of egg for a considerable time ready 
for use. Oil of cloves or sahoylio 
acid will do this for a moderate time, 
but for proper preservation a poison- 
ous substance must be resorted to, 
and of these carbolic acid is best. 

According lo Berg’s process for pre- 
servmg egg-albumenfor photograplioi's, 
the whites, separated from the j^olks, 
are evaporated to dryness in zmo or 
poi'celain basins, at a temperature of 
113° F. (46° C ), the operation being 
conducted in vaouo, to hasten the 
evaporation The solid albumen thus 
obtained is redpeed to powdei , which, 
if kept perfectly dry, may be pre- 
served for a long time without altera- 
tion, and is applicable to all ordinary 
purposes. 

Restoring Insoluble Albu- 
men. — Aocoi ding to Wagner and Witz, 
albumen which has been coagulated 
(rendered insoluble) may be restored 
to the soluble (ooagulable) slate by 
means of treatment with pepsin. By 
Wagnei’splanll to 13 oz. of insoluble 
albumen are placed in contact with 
1 oz of calf’s stomach, cut into little 
pieces, and distributed thi-ough 1| 
pints of water, previously treated with 
J oz. concentrated liydi’oohlono aoid, 
and havmg a temperature of 100° F. 
(37J°C ). After 24 to 38 hours’ stand- 
ing , the whole is passed thi'ough a fine 
sieve, and the filtrate neutralised 
with ammonia. 

Witz uses sheep’s stomach, and over 
4 oz. of dry insoluble albumen to 
pints of acidified water, digesting for 
40 hours at a temperature of 96° to 
104° F. (36° to 40° C.), wliereby about 
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half the albumen goes into solution. 
This portion is removed by filtration, 
and the insoluble residue is again 
treated in the same manner to yield a 
second portion of soluble albumen. 
Pigs’ stomaoha are even more active 
tlian sheep's. The solution of albumen 
obtained by Witz is odoui’less and 
colourless, and, after the neutrahsa- 
tion with ammonia, ooagulable either 
by heat or alcohol. More, it does not 
gelatinise, even after long standing. 
The addition of the hydroohlorio acid 
is essential to success with the pepsin 
processes. Indeed, dilute hydrochlo- 
ric acid (1 part of 1 • 169 sp. gr. in 100 
water) alone, at a temperature of 
100^ P. (38° C.), after some days effects 
the solution of msoluhle aibumeu, 
affordmg a solution which will coagu- 
late on boihng. 

Alcohol. 

{See also Distilling Spirit, 
Evaporating, Perfumes, Eto.) 

The following matter wU be found to 
deal with the general subject of alco* 
hoi, so far as the space wll admit, 
while further informatiou will be 
found under the sub-heading of Spirit 
in the subject entitled Distilling. The 
purposes to which alcohol are now put | 
are very varied and great in number, 
while it may be estimated that the 
“ denaturing ” of alcohol, makmg it 
into what is commonly known aa 
Methylated Sphit, has given a stimulus 
to distilling that can be only described 
OS enormous. As will be seen, Methy- 
lated ypint, is simply alcohol which 
has had a substance added that gives 
it a disagreeable odour and flavour, 
making it unfit to drink, though re- 
maining alcohol in all other respects. 
The important effect of this is that the 
spirit then is no longer subject to the 
heavy excise duty thatalcohol hasother- 
wiSG to bear. With this duty added the 
coat of alcohol prohibits its use for the 


great number of purposes to which tlio 
denatured or methylated spirit is put. 
Aa a motive power or on illuminant 
for instance the taxed alcohol has a 
prohibitive price, but minus the tax 
tho spirit is of growing commercial or 
rather industrialimportance. Methy- 
lated spirit, it may be added, derives 
its name from the fact that the alcohol 
of sugar (ethyl alcohol) is usually con- 
verted by the addition of a small per- 
centage of the alcohol of wood {methyl 
alcohol). Although alcohols of other 
names and having different chemical 
formulso can be produced from many 
vegetable, and some other substances, 
the two named above are those which 
chiefly concern the distiller. Alcohol 
does not occur in nature, but is the 
product of the decomposition of glu- 
cose [uDcrystallisable sugar], which, 
under the influence of certain nitro- 
genous substances called “ferments,” 
is split up into alcohol and carbomo 
anhydride, the latter being evolved in 
the form of a gas, while the former re- 
mainii behind mixed with water, from 
which it is separated by distillation. 
All substances containing sugar, oi 
substances which can be converted 
into sugar (e.g. starch), are “alcoholis- 
able,” or capable of yielding alcohol. 
The manufacture of alcohol on a com- 
mercial scale is too large a subject for 
discussion here, and may best be stud- 
ied in such works as Spons’ Encyclo- 
paedia (pp. 192-229), but the chief 
varieties deserve a brief notice. In 
all cases (except caustic alcohol) the 
same operations have to he earned out, 
VIZ. (1) fermentation, to convert the 
glucose into alcohol, (2) distillation, 
to separate the water and alcohol, (3) 
and these are followed by rectificatiou. 
Fermentation and distillation, are de- 
scribed in another section, but rectifi- 
cation will be discussed at the end of 
tho present article. 

Oanstic-alcohol. — This term is 
commonly applied to sodium ethylate, 
a product formed by tho dehomposition 
of absolute alcohol with pure metallic 
sodium, the chemical formula being 
CjHj . IsTaO, or alcohol which has had 
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one atom of its liydrngen replaced by 
one of Rodiuiu. 

Dr. Richardwou gives the following 
directions for preparing a solution of 
the proper strength for use . Place | 
fl. oz. of absolute alcohol in a2-oz. test 
tube surrounded by a water-bath at 
50*^ F, (10^ 0.) , iidd sodium in small 
pieces to the alcohol so long as gas is 
given off ; then raise the temperature 
of the bath to 100° F. (38° C.), and 
add more sodium so long as it coutmues 
to dissolve , lastly, cool to 50° F. 
(10° G.) and add ^ d. oz. more absolute 
alcohol. Theie are several obvious ob* 
jeotions to this method, in the time 
occupied, the long exposure to the air 
of such hygroscopic bodies, and the 
varying strength of the product- To 
remedy these, Dr. L. H. Smith pro- 
poses that the solution be made from 
a weighed amount of sodium, with as 
little exposure as possible. He finds 
the average weight of sodium used for 
making 23 o.o. to bo 0*636 grin., form- 
ing 1*877 gi*m. of sodium ethylate; 
this, dissolved in 20 c.c. of alcohol 
would give a solution coutniuing 9 * 386 
per cent. To make a 10 per cent, 
(nearly) solution would need 0 * 68 grm. 
sodium for 20 c.o. absolute alcohol, 
and 2 * 01 gi’m. of the ethylate in 20 c.c. 
Dr. Smith prepares a solution of 10 ' 05 
per cent, strength as follows * 20 c.c. 
of absolute alcoW are placed in a test- 
tube, closed with it perforated cork, in- 
to which a small tube di*awn to a fine 
point has been inserted *, the test-tube 
is placed m a batli of ice-water ; 0 * 68 
grm. of sodium is weighed out, cut into 
3 pieces, and immeduitely replaced in 
the hydrocarbon oil in which it is 
kept , one piece of the sodium is 
quickly dried of the oil, dropped into 
the alcohol, and the cork replaced in 
the test-tube. It rapidly dissolves, 
whan the second piece is added, and 
finally the thud, observing as the 
solution becomes stronger and the re- 
action slo^^er, the test-tube is removed 
from the bath at intervals, to allow the 
temperatui’6 Lo rise, and hasten the 
solution. The finished solution is im- 
mediately transferred to small bottles 


and kept from the light. (Pharm. 
Jom’n.) 

Fruit-alcohol.— The most im- 
portant jiucy fruit (cereals or gmin ivill 
be separately considered) affording alco- 
hol is, undoubtedly the grape. For 
this purpose the pst npe unbruised 
grapes in bunches, are crushed in per- 
foi*ated boxes, and the exuding juice 
is collected m vats. The juice and the 
refuse (“ marc ”) are fermented either 
separately or together The resulting 
alcoholic liquid is distilled to afford 
genuine brandy or wine alcohol. 
Among other fruits that have been 
I similarly utilised are apneots, cherries, 

E eaohes, currants, gooseberries, rasp- 
ernes, strawberries, and figs, Acorns, 

I freed from the shells, finely ground, 
mashed with malt, and allowed to fer- 
I inent, yield an alcohol said to bo equal 
to that fioin gram. Horse chestnuts 
might be turned to a similar useful 
account. 

Qrain-alcohoh— The cereals con- 
tain an amylaceous (starchy) substance, 
wliich under the influence of diaatase 
is converted into fermentable sugar. 
The foUoiring table shows the possible 
yields from different grains : — 


rice give . 

Pints pure 
Alcohol. 

• 21^ 

wheat ,, 

. 224 

rye ,, . 

■ 

barley ,, . 

• 

buckwheat ,, 

■ i7i 

maize ,, 

. 17i 

cats , , 

. ISi 


Rico, maize, wheat, aoi’ghum, and rye 
are moat largely used ; barley and 
buckwlieat are added in some propoi*- 
tions ; oats are too dear to be em- 
ployed for any purpose but lending aai 
oi’oma to the product of other grains. 

The processes necessary to prepare 
grain for fermeutatiou avo : — 

(1) Steeping in water for 30 to 40 
hours, or until the grains yield readily 
when oruslied between the fingers. 

(2) Germination, or spreading the 
drained grain in beds on tlie prepiirod 
floors ofa“inalthouae,” kept at58^°F. 
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(12° C.) ; liere it heats, aud Boon begins 
to germinate (“ grow out this opera- 
tion bcin^ finished when the rootlets 
have attained ^ the length of the 
grains, which may require 8 to 16 
days. Care is needed in regulating 
the temperature, and the mass wonts 
turning every 6 to 8 hours before 
germinotitin, aud every 3 to 6 houi’S 
afterwards, the temperature of the 
grain being kept at 69° to 61° F. (16° 
to 16° C.). 

(3) Drying the germinated grain 
(“ malt ”) m layers of about 12 in. in 
a “kiln” at a temperature oommonc- 
ing at 95° F. (36° C.), rising to 181° 
to 110° F. (66°to 60° G.),, and finishing 
at 176° to 194° F. (80° to 90° C.). 

(4) Qnndmg more or less finely. 

(6) Mashing the malt and unmalted 

grain ivith water at 96° to 100° F. (36° 
to 38° G.), to liberate the saocharine 
fermentable mattei-s from the starch of 
the unmalted grain by the action of 
the diastase generated in the germina- 
tion of the malt. 

(6) Infusion of the mass by adding 
boUing water till the temperatuie 
reaches 140° to 158° F. (60° to 70° 0.), 
then allowing to stand for 4 hours with 
the heat never below 122° F. (60° C.), 
to convert the liberated starch into 

* glucose. 

(7) Fermentation of the “wash,” 
previously cooled down to 68° to 79° F. 
(20° to 26° C.), in covered vats, by 
adding about 104 pints of hquid or 
71h. of dry breweps yeast for every 260 
lb. of grain used, and leaving for 4 or 
6 days. 

Grain alcohols are ohioflyrepresented 
by gin and whiskey. 

Molasses-alcohol. — Eioh mo- 
lasses (the impure unorystallisahle 
sugary product separated from raw 
sugars by the process of refining) con- 
tains as much as 60 per cent, of sugar. 
The draimngs and skimmings obtained 
on cane estates in the preparation of 
sugar are included under the same term. 
When diluted with water, fermentation 
sets in rapidly. Molasses from beet- 
sugars are usually alkaline, and first 
need acidification, about 4J lb. of con- 


centrated sulphuric acid being added to 
each 22 gal. of molasses, previously 
diluted with 8 to 10 volumes of water. 
Fermentation is hastened by the aid of 
a httle brewer’s yeast, or other natuial 
ferment ; it begins in 8 to 10 hours and 
lasts over 80. 

Cane-molaases alcohol is familiar as 
rum, while the beet-molasses article is 
generally rectified down to almost pure 
spirit. 

Beet-sugar molasses ns it comes 
from the sugar house may contain from 
30 to 46 per cent, of sugar, aud water 
should bs added and stirred in (by 
hand' though usually by a machine) 
to a concentration of 16 to 18 per cent, 
of sugar. The density of the liquid is 
1 • 060 or 6° to 8° B. To each 1000 gal. 
of wash add 1 gal. of strong sulphuric 
acid and 10 Ih. sulphate of ammonia 
to neutralise alkaline carbonates (which 
otherwise retard fermentation) aud to 
obtain vigorous fermentation. 

The yeast used for fermentation is 
prepared fi'om malt or grain as concen- 
trated as possible, The “ pitchmg " 
temperature of the wosh varies with 
its strength, but foi general purposes 
81° to 88° F. is best. Fermentation 
commences at 77° P., and for strong 
washes as high as 90° F, is sometimes 
kept. About 82° F. is usually most 
conducive to the growth of yeast. 
With loige vats the temperature some- 
times rises quickly, and on this account 
it 18 customary for a pipe coil to he 
provided m the bottom, through which 
cold water can be run, 

Omie Sugar molasses, together ivith 
the “skimimngB,” the w'ashings of 
the pans, preoipitates, etc. are all used 
for making alcohol, practically the 
whole of which goes to produce rum. 
The first process is that of clari- 
fying the mixture previous to its 
fermentation. This is performed in a 
leaden receiver holdmg about 300 to 
400 gal. When the clarification is 
complete, the clear liquor is run into 
the fermenting vat, and there mixed 
with 100 or 200 gal, of water (hot, if 
possible), aud well stirred. The mix- 
ture is then left to ferment. The 



16 


Alcohol : Molasses, Moss, Boot. 


gieafc objecl that the distiller has in 
view in Goiiflucting the fermentation 
id to obtain the laigeut possible amount 
of spirit that the sugar employed wU 
yield, and to take care that the loss by 
evaporation or acetification is reduced 
to a minimum. In order to insure 
this, the following course should be 
adopted. The room m which the pro- 
cess IS earned on must be kept as cool 
as it la possible in a tropical climate ; 
say, 75° to 80° F, If the fermenting 
vat has a capacity of 1000 gal. the 
proportions of the different liquors 
luu in would be 200 gal. of woU- 
clarifiedskimmings, 50 gal. of molasses, 
and 100 gal of clear dundei*; they 
should be well mixed together. Fer- 
mentation speedily sets in, and 50 
more gal. of molasses are then to be 
added, together with 200 gal. of water. 
When fermentation is thoroughly estab- 
lished a further 400 gal. of dimder 
may be run m, and the whole well 
atuTed up. Any scum thrown up 
during the process is immediately 
skiininecl off. The temperature of the 
mass rises gradually until about 4° or 
5° above that of the room itself. 
Should it rise boo high, the next vat 
must be set up with moi e dunder and 
leas water ; if it keeps very low, and 
the action is sluggish, leas must be 
used nest time. No fermenting prin- 
ciple besides the gluten contained in 
the wash is I'equired. The process 
usually occupies 8 or 10 days, but it 
may last much longer. Sugar planters 
ai e accustomed to expect 1 gal. of proof 
rum for every gal. of molasses employed. 
On the supposition that ordmary mo- 
lagsea contains 66 ]}arta of sugar, 32 
parts of water, and 3 parts of organic 
matter and salts, and that, by careful 

* Dunder Is the liquor, or “ wasb,” as It Is 
termed, deprived by distillation of Its alcohol, 
and much concontraied by tbo boiling It baa 
been sul^jected to , whereby the aubBtaneca it 
contains, as gluten, gum, oils, etc., have be- 
come, from repefllwl boilings, so concentrated 
as to render the 'liquid mass a highly Aro- 
matic cumpnund. In this state U coutalns 
at least two of the elements necessary for 
fermontntioD, so that, on the addition of 
the third, viz., sugar, that process speedily 
oomracnces. 


fermentation and distillation, 38 parts 
of absolute alcohol may be obtained, we 
may then reckon upon 33 lb of spirit, 
or about 4 gal. , which is a yield of about 
6J gal. of rum, 38 per cent, over- 
proof, from 100 lb. of suoh molasses. 

The following process is described 
in Deerr’g work on “ Sugar and Sugar 
Cane": — ■ * 

** In Mauritius a more complicated 
proces.s is used ; a barrel of about 50 
gal. capacity is partly filled with mo- 
lasses and water of density I’lO and 
allowed to spontaneously ferment ; 
sometimes a handful of oats or rice is 
placed ill this preliminary fermenta- 
tion, When attenuation is nearly 
complete more molasses is added 
until the contents of the cask are 
again of density I'lO and again 
allowed to ferment. This process is 
repeated a third time ; the contents 
of tlie barrel aie then distributed 
between three or four tanks holding 
each about 500 gal. of wash of density 
1*10, and 12 hours after fermentation 
has staited here, one of these is used 
to ‘pitch ’a tank of about 8000 gal. 
capacity ; a few gal. are left in the 
pitching tanks, which are again filled 
up with wash of density 1 ■ 10 and the 
process repeated until the attenuations 
laU off, when a fresh start is made, 
This process is very similar to what 
obtains in modern distilleries, save 
tiiat the initial fermentation is ad- 
ventitious.” 

Moss-alcohol. — Large quantities 
of alcohol are distilled in Sweden and 
Russia fi'om reindeer moss (Oladonia 
[Oenomyce] rmvjifcH'm) and Iceland 
moss (^Oetraria ialandioa). The yield 
is said to be os great as from good grain, 
while the supply of matenal is abun- 
dant and cheap, 

Root-alcoiiol. — A number of 
roots and tubers, including beet, po- 
tatoes, carrots, turnips, asphodel, mad- 
der, and cliicorj'-, have been availed of 
for the manufacture of alcohol, the 
moat important being beets and pota- 
toes. 

Beets contain about 10 per cent, 
of sugar, which can be converted into 
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alcohol in several ways, chiefly * (1) 
rasping and pressing the roots and fer- 
menting the expressed juice ; (2) mace- 
lating in hot water ; (3) chrect distil- 
lation. 

(1) The roots are washed, rasped 
(grated), and pressed, yielding 80 to 85 
per cent of juice ; this is heated to 
about 82^° F, (28^^ G.), and run into 
fermentmg-vats ; here it is acidulated 
with not more than lb. of sulphuric 
acid to every 1760 pmts of juioe, to 
neutralise the alkaline salts present, 
and hinder viscous fermentation. Al- 
coholic fermentation is assisted by the 
addition of about 1 oz. of yeast previ- 
ously mixed with a little water to every 
100 pints of juice, the external tem- 
perature being carefully maintained at 
68° F. (20° C.). The alcohol produced 
by this process is the beat but dearest, 
requu'ing most plant and labour. 

(2) In the maceration process, the 
washed roots are cut into slices, liaving 
a width of less than J in , a thickness 
of in., and a variable length ; the 
slices are covered with boiling water m 
a wooden or iron macerator for 1 hour, 
the water containing 1 lb. sulphuno 
acid for every 60^ lb. of beet. 

The partially saturated water is next 
draivn off mto a second vat, where 
■ more slices are added, and maceration 
takes place for 1 hour ; and finally into 
a third likewise, after which it goes to 
the fermentmg vat. In mild weathei* 
the juice will be at about the right 
heat for fermentation, say to 

76|°F. (22° to 24° C.), but in very 
cold weather roheating may be neces* 
sary. The fermentation is similar to 
that of pressed juice, and is usually 
complete in 24 to 80 hours. The alco- 
hol thus obtained is inferior hut much 
cheaper. 

(3) Laplay'a method of direct distil- 
lation of the roots is conducted in vats 
of 100 bushels' capacity, and a charge 
consists of 2600 lb. of the shced roots, 
inclosed in porous bags, and immersed 
in 440 gal. of acidulated water, with 
the temperature mamtaiued at about 
77° to 80° F. (26° to 27° C.). The 
addition of a htlle yeast starts the 


fermentation, which lasts about 24 
hours. The shoes of beets chaiged 
with alcohol are now placed in a dis- 
tilling apparatus of a very simple 
nature. It consists of a cylindrical 
column of wood or iron, fitted with a 
tight cover, which is connected with 
a coil or worm, kept cool in a vessel of 
cold water. Inside this column are 
arranged a row of perforated dia- 
phragms or partitions The space be- 
tween the lowest one and the bottom 
of the cylinder is kept empty to re- 
ceive the condensed water fonned by 
the steam, which is blown into the 
bottom of the cyhnder m order to heat 
the contents. Vapors of alcohol are 
thus daaeng^cd from the undermost 
shoes, and these vapors as they rise 
through the cylinder vaporise the re- 
mammg alcohol and finally pass out of 
the top at a considerable strength and 
are condensed in a worm. When all 
the contents of the still have been 
completely exhausted of spirit, the re- 
mainder consists of a cuok^ pulp, 
which contains all the nutritive con- 
stituents of the beet except the sugar. 

PoiatO'Spi'i'it is made chiefly m 
Germany, and its manufacture has now 
assumed considerable importance, Po- 
tatoes contain 16 to 20 per cent, of 
starch, which is capable of being con- 
verted into glucose by the action of 
sulphuric acid or of malt. Three prin- 
cipal methods of effectmg the sacebari- 
fication are in use : (1) the potatoes are 
cooked, and then crushed into pulp ; 
(2) rasped to bring about the same re- 
sult ; (3) the starch may he extracted 
and converted into sugar afterwards. 

In the first method ai'e several 
operations, viz. cooking the potatoes ; 
crushing them , converting the starch 
into sugar by means of malt ; and 
finally, fermentation and distillation. 
The operation of ** cooking " is carried 
on with a boiler set in brickwork sur- 
mounted by a tun made of oak staves. 
The bottom of the tun, which must be 
of solid wood, 18 perfomted with a 
number of small square holes to give 
admittance to the steam from below. 
The potatoes placed in this tun are 
0 
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rapidly cooked by the ascending steam. 
They are then withdrawn and crushed 
into a thick pulp between two rollers, 
commonly made of oak, and placed be- 
low the level of the tun. As the po- 
tatoes swell considerably during the 
steaming, the tun should never be 
completely filled. The pulp is placed 
in a vat, hohUng 660 to 880 gal., in 
wliiuh the soooharifleation takes place. 
About 2600 lb. of the crushed potatoes 
and 176 lb. of broken malt are intro- 
duced, and immediately afterwards 
water is run m at a temperature of 
about 86° to 104° P. (36° to 40° G.), 
the contents being well stirred with a 
fork meanwhile. The vat is then care- 
fully closed for J hour, after wliich 
boding water is added untU the tem- 
perature reaches 140° F. (60° G.), when 
the whole is left for 3 or 4 hours. The 
process of fermentation is conducted in 
the same vat. Alternate doses of cold 
and boiling water are run upon the 
mixture, until the quantity is made up 
to from 700 to 770 gal., according to 
the size of the vat, and eo ns finally to 
bring the temperature to 76J°to78|°F, 
(24° to 26° C.). Liquid brewer’s yeast 
(4 J to 6^ pints) is added, and fermenta- 
tion apoeiUly sets in. Tliia process com- 
plete, the fermented pulp is distilled 
in the apparatus devised by CeUier- 
Blumenthal, for distilling materials of 
a pasty nature (see distilling) ; the 
product has a very unpleasant odour 
and flavour. 

(2) By rasping the potatoes, the ex- 
tensive operations of cooking and sep- 
arating the starch are avoided. In 
this operation, the washed potatoes are 
thi’own into a rasping machine similar 
to those employed in sugar manufuo- 
tories. If 2500 Ih. of potatoes be 
worked at once, the vat lias a capacity 
of 484 to 660 gal., and a perforated 
false bottom carrying a layer of straw. 
The charged potatoes are allowed to 
stand for j hour in order to get rid of a 
portion of thoir water. After this, 219 
to 262 gal, of boiling water are run in, 
then 176 lb. of malt are added, the 
whole is stirred up and left to macer- 
ate for 3 or 4 hours. This done, the 


liquid is drawn off from beneath into 
the fermeiiting-vat ; the pulp is 
drained for J hour, and the drainings 
are added to the hquor previously run 
off. Boiling water (109 gal.) is run in 
upon the pulp, which is again stirred 
up energetically. After remaining some 
little time, the water is again drawn off, 
the pulp drained and washed anew 
with 109 gal. of cold water, with agita- 
tion This is again drawn off, and the 
whole of tho water with the drainings 
IB mixed up in the fermenting vat. 
Yeast (6 lb.) is added, and tho contents 
of the vat are left to ferment. Only 
the liquor is fermented by this process, 
but the spirit yielded is nearly as un- 
pleasant to taste and smell as that ob- 
tained by process No. 1, 

(3) The only means of obtaining 
alcohol of good quality from the potato 
IS to extract the starch and convert it 
into sugar separately. The saccharifi- 
cation of the starch is effected either by 
sulphuric acid or diasta.se, the latter 
being decidedly preferable. In a vat 
of 660 gal. capacity are mixed togethdr 
220 gal. of cold water, and 1260 lb. of 
dry or 1876 lb. of moist starch. The 
mixture is well agitated, and 247 gal. 
of boihng water are run in, together 
withlSO to 2001b. of malt j thewlioleis 
stirred up energetically for 10 minutes, • 
and then left to saccharify for 3 or 4 
hours. The saccharine solution ob- 
tained must be brought to 6° or 7° B. 
at a teiMerature of 7lJ°to 75J°F. (22° 
to 24° (j,), and 17J oz. of dry yeast are 
added for every 290 gal. of must. Fer- 
mentation is soon established, and 
occupies usuallyabout 86 hours. After 
remainiug at rest for 24 hours, the 
must is distilled ; 260 lb. of starch 
ought to yield 8 to 9 gal. of pure 
alcohol, or 9 to 10 gal. of alcohol at 
90°. 

(4) The following methods provide 
ioi the isolation of the fecula or starch, 
without steam, and the production of 
a wash of a moro watery consistence, 
therefore easier to handle in ordinary 
stills, and with less liability to hum. 

Two operations are necessary by 
this method . First, rasping, or re- 



Alcohol : Root. 


19 


duoing the potatoes to a finely 
crushed and pulpy condition by 
meanB of a macluiie described in the 
chapter on beet in.iHhiiig , and second, 
the eeparatiou of the fecula. 

To this latter end the potato pulp 
ifl placed on a sieve, having side walls 
and network of horse-liaii', which is 
placed ov^* a suitable tub. Water is 
run gradually through the pulp and 
sieve, wlule the pulp is rubbed up by 
hand. Wlien the water comes through 
clear, then all the fecula of tli^ pulp 
has been washed out, and the refuse ^ 
left in the sieve can be tlirown aside I 
or used as a food for cattle. 

For a mashing tub of say about 32 
bushels capacity, the fecula from about 
800 lb. of potatoes is used. This is 
deposited in the moah tub with suffi- 
cient cold water to form a fairly clear 
paste About twice as much water 
as fecula will bring the paste to 
proper consistence. This mixture 
should be constantly stirred, as other- 
wise the fecula will sink to the bottom. 
About 40 gal. of boiling water are 
then added gradually The mixture 
has at fh’st a milky appearance, but at 
the lost becomes entirely clear. 

This liquid is mashed \vith about 
45 lb. of malted barley or Indian com, 

• ground into coarse floui'. In 10 
minutes the mixture will be com- 
pletely fluidified. It is then left to 
subside for 3 or 4 hours, when it will 
have acquired a sweetish taste and be 
what is termed as “sweet mash.” 
The fluid is then further diluted by 
the addition of sufficient water to 
give about 290 gal. of wash. Two or 
3 pints of good yeast wiH bring this 
mixture to a ferment. 

A less laborious method of acoom- 
plishing the same result is that at one 
time used in English distilleries. In 
this a double bottom tub is used, 
tho upper bottom of which is perfor- 
ated, and raised above the solid lower 
bottom. A draw-off cock opens out 
from the space between the two bottoms. 

Assuming that the tub is of 220 gal 
capacity, then from 12 to 20 lb. of 
chiair are spread over the perforated 


bottom and pulp from 800 lb. of raw 
potatoes placed on that. This is 
thoroughly diained for half an hour, 
thi'ough the dmw-off cock. The pulp 
is then stiired while from 90 to 100 
gal. of boilmg water are added gmdu- 
ally. The mass then thickens into a 
paste. The paste is mashed with 
about 65 lb. of well steeped malt, 
and the liquid left to subside for 3 or 
4 hours. It is then drained off 
through the perforated bottom into a 
fermenting back or tub. Foi this 
amount of material the bock should 
be of about 300 gal. capacity. 

The leavings left in the preparatory 
tub still contam considerable starch, 
and after they are well drained they 
' should be mixed with from 50 to 55 
gal. of boilmg water The mixture is 
then agitated and cli*aiued off into the 
fermenting back. The sediment left 
is again sprinkled ivith water, this 
time cold, which is drained off into the 
back. This completely exhausts the 
husks left on the upper bottom By 
this process 200 lb. of potatoes should 
produce aomething over 12J gal. of 
spirit. 

The objection to the last method 
described is that the spirit so obtained 
is unpleasant to taste and smell, but 
this would probably not be an objec- 
tion for industrial uses. 

The spirit obtained by treating the 
yam or sweet potato in a similar 
manner is said to be far superior to 
that yielded by the common potato. 

According to Erfindungen uyid 
ErfaliruTigen, chicory seems likely to 
hecoma of importance as a source of 
alcohol. The root contains an avor- 
‘ age of 24 per cent, of substances easily 
convertible into sugar, and the alcohol 
obtained by its saccharification, fer- 
mentation, and distillation is character- 
ised by a pleasant aromatic flavour and 
great purity. 

Storage of Potatoes . — According to 
the investigations of MliUer-Thurgaus, 
three processes take place simulta- 
neously in the potato . Loss of water 
through evaporation, conversion of 
starch into sugar by the action of dias- 
0 2 
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tatio enzymes, and destruction of the 
sugar through respiration, acoompamed 
by the evolution of carbonic acid. The 
first and last processes cause losses, the 
remaining one does not. If the three 
processes balance, the pioportional 
starch content is the same before and 
after stoi’age. If the evaporation 
exceeds, the percentage of starch in- 
creases ; if the respiration preponder- 
ates, it decreases. Absolute losses 
always take place. As leapiration is 
less at decreasing temperatures and 
practically ceases at 82° F. , the losses 
are ooirespondiugly less the nearer the 
storage temperatui’e approaches the 
latter point. The diostatic action, 
however, is affected very little by low 
tempemtm’es. If the temperature 
falls below 28° F., the potato freezes. 
Frosted potatoes acquire a sweet taste, 
due to the formation of sugar caused 
by the iuten-uption or checking of the 
respiratory process, wliile the conver- 
sion of starch into sugar continuea. 
In storing potatoes m a falhng tem- 
pemture there are three possibilities . 
if the temperature falls slowly to 32° 
F., the sugar formation continues, the 
respiration decreases, and the tuber 
becomes sweet. If the temperature 
falls below 28° F., the po- 
tatoes fieeze and remain 
sweet. If the temperature 
falls rapidly below 2S°F., the ^ 

potatoes freeze but do not H 
become sweet, as there was ' t 
not sufficient time to permit J 4L 
the formation of sugar. Po- T 
tatoes are usually kept at a : 

temperature ranging between 
40° and 60° F. 


“ fusel-oil ” . owing to their very 
disagreeable flavour and odour, their 
presence m spirits is extremely ob- 
jectionable. In order to remove them 
the rough products of distillation are 
submitted to a further process of oon- 
centiatiou and purification. Besides 
fusel-oil, they contain other sub- 
stances, such as aldehyde, various 
ethers, etc., the boiling-points of 
winch aie lower than that of aloo- 


Reotifleation. — The product of 
the distillation of alcoholic liquors, 
termed “low ivine,”does not usually 
contain alcohol in sufficient quantity 
to admit of its being employed for 
direct consumption. Besides this, it 
always contains substances which have 
the property of distilling over with the 
spirit, although their boiling points, 
when in the pure state, are much higher 
than that of alcohol. These are all 
classed under the generic title of 


hoi ; these must also bo removsd, as 
they impart to the spmt a fiery flavour. 
The whole process is termed “rectifi- 
cation," and IB earried on in a distilla- 
tory apparatus. Heat is first apphed 
gradually in order to remove the most 
volatile impurities, and to concentrate 
them in the first portion of the distil- 
late. When the spirit oommg over 
possesses no objeotionable odour, it is 
caught separately as long as it is of 
sufficient strength. The receiver is 
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then olianged again, and the remainder 
18 collected apart os weak spirit which 
contains much fusel-oil ; the first and 
last runnings are then mixed together 
and re-distiUed with the next charge 
When a strong spirit is required, rec- 
tification may he repeated several times. 
It is customary, however, with the 
improved ^apparatus of modern times, 
to produce at the outset spirit con- 
taining but little fusel-Qil and at least 


rectification is to neutralise the above- 
mentioned acids , tliis is effected by 
means of milk of lime, which is added 
to the liquor lu quantity depending 
upon its acidity ; the point at which 
the neutmlisatioii is complete is deter- 
mined by the use of htmus paper. In 
the subsequent pioccss of distillation, 
the determination of the exact mo- 
ments at which to begin and to cease 
coUeobing the pure spirit is vary diffi- 



30 per cent, of alcohol ; this is then 
purified and concentrated in the above 
manner, and afterwards reduced with 
water to the required strength 

Another cause of the offensive flavour 
of the products of distillation is the 
presence of various acids which exist in 
all fermented liquors they are chiefly 
tartaric, malic, acetic, and lactic acids. 
The excessive action of heat upon 
liquors which have been distilled by 
an open fire has also a particularly 
objectionable influence upon the flavour 
of the products. 

Tho first operation in the process of 


cult to indicate. It must be regulated 
by the nature of the spiiits ; some may 
be pure 20 or 30 minutes after they 
have attained the desired strength ; 
and some only run pure an hour, or 
even more, after this point. Tho 
product should be tasted frequently, 
after being diluted with water, or a 
few drops may be poured into the 
palm of the hand, and after striking 
the hands together, it will be known 
by the odour whether the spirit be of 
good quality or not ; these two means 
may be applied simultaneously 

The process of rectification is usually 
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carried on in the apparatus shown in ! 
Figs. 5 and 6. A is a still, J full of 
the spii'it to he rectified. The condan- 
aor E and the cooler G- are filled with 
water After closing the cocks F and I 
the Contents of the still are heated by 
steam, which is introduced at first 
slowly. The vapours of spirit given 
off pass above the plates a of the 
column B, and escape tluough 0 and 
D into the condenser E, where they 
ore condensed on reaching the lentils 
d d', ond return in a liquid state 
through //' and gg' to the upper 
plates of tho ooluiun B. In these 
return pipes the liquid is volatilised 
and constantly recharged with alcohol 
to be again condensed, until the water 
in the oondenaor is hot enough to per- 
mit the lighter alcoholic vapours to 
pass into the coil e, without being 
reduced to the liquid state. Wlien 
tine is the case, tho vapours pass 
through F into the coolar G, where 
they undergo complete coudeneation. 
Great oaro must be taken that the 
heat is not so great ns to permit any 
of the vapours to pnes over unoon- 
densod, or to flow away m a hot state ; 
and also to keep up a constant supply 
of water in the cooler ivithout produc- 
ing too low a temperature ; the alco- 
holic products should run out just 
cold The highly volatile constituents 
of the spirit come over first, that 
which follows becoming gradually 
pui'er until it consists of well-flavoured 
alcohol ; after this oomee a product con- 
taining the essential oils. The more 
impure products are kept apart from 
tho rest and rodistillod with the ne.vt 
charge. Some hours goueially elapse 
before alcohol begins to flow from the 
cooler. The purest alcohol is obtained 
while Its strength is kept between 92° 
and 96° B., and the operation is com- 
plete when the liquid flowing through 
the vessel marks not more than 3° or 
4°B. , it is better, however, to stop the 
stUl when the backing or “ faints " 
indicate 10° B because the product 
after this point oonteins much fusel- 
oil, and IS not worth collecting 
In order to cleanse the apparatus — 


which should be performed after each 
working — the stiU A is emptied of 
water by opening the cook C. The 
contents of the condensor are then 
emptied in like manner by opening the 
cock J, thi-ough which they flow upon 
the plates in the column B, and wash 
out essential oils which remain in 
them. These two cocks_ are then 
closed and the door U is removed. 

The water m tho cooler G is then run 
by mcH'Us of a pipe into the still A, 
so as partially to cover the steam-ooU 
[ in the latter. After again securing 
the door U, a strong heat is applied, 

I and the water in the still is well 
boiled, tho steam evohed thoroughly 
cloansmg all poi'ts of the apparatus ; 
this is continued for 16 or 20 minutes, 
when the heat is withdrawn and the 
still left to cool gradually. 

The capacity of the rectifying appa- 
ratus has a good deal of influence upon 
both the quantity and the quality of 
the spirit obtained. Besides being 
much more difficult to manage, a small 
apparatus will not yield so large a pro- 
portion of spiiit 03 a more capacious 
one, nor will its products be of equally 
good flavour. The' proportion of al- 
cohol which may bo obtained from , 
a sucoessful reotifloation is very vari- 
able ; it depends upon the nature of the '' 
spirit rectified, tho method of oxtraot- 
ing tho sugar, and the manner of oon- 
duotiug the distillation ; it ivill also 
be in invorse proportion to the quantity 
of fusel-oil contained in the raw spirit. 
The average loss of pure alcohol during 
the process of rectification is generally 
estimated at about 5 per oeiit. 

"Wood-alcoliol [pyroligneous sold, 
or pyroxylio spirit] is one of the pro- 
ducts of the dry diatillation of woods, 

, those chiefly used, stated iu the order 
I of merit, being birch, beech, elder, 
and oak. The seasoned and barked 
' wood is placed in iron retorts, similar 
to, hut larger than gas retorts, and 
heated to 400° to 600° P. (204^° to 
200° C.) for usually 6 to 8 hours. The 
slower tho distillation can be con- 
ducted the greater the yield of wood- 
aloohol, as a quick fire causes an 
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Bvaporation of alcohol. The liquor 
from the distillation is run into pans, 
and left for the tarry matters to float, 
when they are skimmed off. The 
acetic acid present is neutralised by 
lime, and forms commercial acetate of 
lime. The remammg crude liquor is 
re-distilled, and affords crude wood 
alcohol. It is further concentrated by 
a second distillation and then rectified, 
to free it from tarry impurities, traces 
of acetic acid, and much of its charac- 
teristic odour. fPor a full account of 
wood distillation the reader is referred 
to Spons' ‘ Enoyolopaidia,’ Part 4.) 

Denatured Alcolioi or Methy- 
lated Spirit. — This is simply alcohol 
which has been so treated as to spoil 
it as a beverage or medioine (or drink 
of any kind), and prevent its use in any 
manner except for industrial purposes. 
The following information is extracted 
from P. B. Wright's practical Iiand- 
book on the ‘ ‘ Distillation of Alcohol ” 
(E. & F. N. Spun. Ltd.). 

The common form of alcolioi known 
as “denatured spirit " or “methylated 
spirit " consists of alcohol to which 
one tenth of its volume of wood alco- 
hol (methyl alcohol), or other de- 
naturising agent, has been added, for 
the purpose of rendering the mixture 
undrinkable through its offensive odour 
"and taste. Methylated spirit being 
sold duty free, is applied by chemical 
manufactures, varnish makora, aud 
many others, to a variety of uses, to 
which, from its greater cost, duty-paid 
spint is commercially inapphoable. 
It has often been attempted to sepa- 
rate the wood spirit from the alcohol, 
and thus to obtain pure alcohol from 
themixture, butalways uusucoossfuUy, 
as, although the former boils at a 
lower temperature than the latter, 
when boiled they both distil over to- 
gether, owing probably to the differ- 
ence of their vapour densities. 

De-natm-ing may be accomplished in 
many ways 

In England a mixture suitable for 
industrial purposes, but unfit for any 
other use, is made by mixing 90 per 
cent, of ethyl alcohol (alcohol made 


from groin, potatoes, beets, etc ), with 
10 per cent, of methyl or “wood al- 
cohol.” Under the new law the pro- 
portion of wood alcohol is out to 6 per 
cent. 

In Canada “methylated spirits,” 
as it is known, is composed of from 
26 per cent, to 60 per cent, of wood 
alcohol mixed with, ethyl alcohol. 
This proportion of wood alcohol is far 
more than is nacessaiy, or than is 
necessary in any other country. 

In Germany, the de-naturing law 
passed in 1887 was so framed as to 
maintain the lugh revenue tax on al- 
cohol intended for drinkmg, but to 
exempt from taxation such as should 
bo de-natured and used for industrial 
purposes De-naturing, as stated, is ao- 
complished by mixmg with the spint a 
small proportion of some foreign sub- 
stance, which, while not injuring its 
efficiency for technical uses, renders it 
unfit for consumption as a beverage. 
The de-naturmg substances employed 
depend upon the use to which the al- 
cohol is to be subsequently applied. 
They include pyridin, pioolin, benzol, 
toluol, and xylol, wood vinegar, end 
several other similar products. As a 
resultof thissystem Germany produced 
and used last year 80,642,720 gol of 
de-natured spirits, as compared with 
10,302,630 gal. used m 1886, the last 
year before the enactment of the pra- 
eent law. 

The following are some of the other 
de-naturants used in Germany : Cam- 
phor, oil of turpentine, sulphuric 
ether, animal oil, chloroform, iodoform, 
ethyl bromide, benzine, castor oil, 
lye. 

In France the standard mixture con- 
sists of . 

1.6 litres of wood alcohol. 

J litre of heavy benzine. 

1 gram malachite green. 

An fllustration of de-naturing on 
a large scale is given by tho methods 
and operations of a large London 
establishment. On the ground floor 
are 4 large iron tanks holding about 
2D00 gal. each. On the next floor are 
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casks of spirit brought under seal from 
the bonded warehouse. On the thu-d 
floor are the wood alcohol tanks, and 
on the foui-th floor cans of methylating 
materials. On the fourth floor the 
covers to the wood alcohol tanks were 
removed (these tank covers were flush 
with that floor) and the contents 
gauged and tested. The quantity to 
be put into the tanka on the first floor 
was run off through pipes connecting 
with the first-floor tanka and the 
upper tanks relocked. Then going to 
the second floor, each cask of the 
grain spirit was gauged and tested, 
and the tank covers, which were flush 
with the floor, were removed and the 
casks of the grain spirit were run into 
the tanks below. The mixture was 
then stiri ed with long-handled wooden 
paddles, and the tank covei'S replaced, 
and the material was ready for sale 
free of tax. The mixture was 10 
per cent wood alcohol and 90 per 
cent, ethyl alcohol made from molasses, 
and was what is known as the ordinary 
methylating spirit used for manufac- 
tunng purposes only and used under 
bond. The completely de-natured 
spint is made by adding to the fore- 
going I of 1 per cent, of benzme. 
This benzine prevents re-distillntion. 

The use of do-natured alcohol as a 
fuel has yet to be fully developed. 
Although alcohol has only about half 
the heating power of kerosene or gaso- 
hne, gallon for gallon, yet it has many 
valuable properties which may enable 
it to compete successfully iu spite of 
its lower fuel value. In the flist place 
it is very much safer. Alcohol has a 
tendency to simply heat the surround- 
ing vapours and produce currents of 
hot gases, whioli are not usually 
brought to high enough tempemture 
to inflame articles at a distance. It can 
he easily diluted with water, and when 
it is diluted to more than one half it 
ceases to he inflammable Hence it 
may be reailily extin^shed ; while 
burning petrol, by floating on the 
water, simply sprees ita flame when 
water is applied to it Although alco- 
hol has far less heating capacity than 


petrol, the best exports believe that 
it will develop a much higher percen- 
tage of efficiency in motors than does 
petrol. Since petrol represents only 
about two per cent, of the petro- 
leum which is refined, its supply is 
limited and its price must constantly 
rise. 111 view of the enormous demand 
made for it for automobiles and petrol 
engmes in general Tins IviU open 
a new opportunity for de-natured alco- 
hol Industnal alcohol is now used in 
Germany iu small portable lamps, 
which give it all the etfeots of a mantle 
burner heated by gas. The expense 
for alcohol is only about two-thirds as 
much per candle-power as is the cost 
of kerosene Even at Is. to Is Sd. per 
gallon de-natured alcohol can success- 
fully compete with petroleum as a 
means of hghtmg 

Objection has been made to the use 
of alcohol in automobiles and other 
internal-explosive engines, that it re- 
sulted in a corrosion of the metal, 
This is vigorously denied by the advo- 
cate of alcohol fuel, and the denial is 
backed by proofs of the use of alcohol 
in German engines for a number of 
years without any bad results. 

Alcohol Barrels. — Barrels or 
casks designed to be filled with alcohol, 
may be made tight by the application 
of the folloiving solution . Dissolve ’’ 
m a water bath 1 lb. of leather scraps 
and 1 oz. of oxahe acid, m 2 lb, of water 
and dilute gradually with 3 lb. of 
waiin water Apply this solution to 
the inside of the barrel, where, by 
oxidation, it Vifll asaume a brown 
colour, and become insoluble in alco- 
hol. This coat closes all the pores of 
the wood, and does not crack or scale 
off. 

Alooholometry. 

Alooholometrt is the name given 
to a variety of methods of determin- 
ing the quantity of absolute alcohol 
contained in spirituous liquors It 
will readily be seen that a quick 
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and accurate method of making such 
determinations is of the very utmost 
importance to those who are engaged 
in the hquor traffic, since the value 
of spirit depends entirely upon the 
percentage of alcohol which it con- 
tains. When alcoholic liquors con- 
sist of simple mixtures of alcohol 
and water the teat is a simple one, the 
exact percentage being readily deduci- 
ble from the apeoiflo gravity of the 
liquor, because to a definite specific 
gravity belongs a definite content of 
alcohol ; this is ohtamed either by 
means of the specific gravity iotUe, or of 
hydrometers of various kinds, specially 
constructed. 

The measurement of the percentage 
of absolute alcohol in spirituous liquors 
is almost mvariably expressed in 
volume rather than weight, owing to 
the fact tliat such liquors are always 
sold by volume. Nevertheless, the 
tables referred to above show the per- 
centage of spirit both by volume and 
weight. 

The standard liquor known os proof 
spirit contains 49 ‘6 per cent, by 
weight, and 57 ' 27 per cent, by volume, 
of absolute alcohol ; it has a apeoifio 
gravity of O’ 9186 at 60° P. The 
strength and therefore the value of 
, spintuous liquors is estimated accord- 
ing to the quantity by volume of an- 
hydrous spirit contained m the hquor 
with reference to this standard. 
Thus the expression ‘ ‘ 20 per oent. 
overproof,” “ 20 per cent, underproof, ” 
means that the liquor contains 20 
volumes of water for every 100 volumes 
over or under tliis fixed quantity, and 
that in order to reduce the spirit to 
proof, 20 per cent, of water by volume, 
must be subtracted or added, oe the 
case may be. Any hydrometer con- 
structed for the measurement of liquids 
of leas density than water may be 
employed. That known as “Syke's ” 
IS moat commonly used for alcoholo- 
metne purposes. It is shown in Fig. 
7, and consists of a spherical brass 
liall A, to which are fixed two stems ; 
the upper one B is also of brass, flat, 
and about 3^ in. in length ; it is divi- 


ded into 10 parts, eachbemg subdivided 
into 6, and the whole being numhei ed 
as shown in the figure. The lower 
stem 0 is conical, and slightly more 
than an inch long ; it terminates in a 
weighted bulb D, A aeries of circular 
weights, of the form shoivn in the 
figure, accom- 
pany the 
instrument ; 
these are 
slipped upon 
the top of the 
lower stem C, 
and allowed 
to slip down 
until they 
rest upon the 
bulbD. The 
instrument is 
used in the 
following 
way ; It is 
submerged m 
the hquor to 
be tested un- 
til the whole 
of the upper 
stem IS under 
the surface, 
and an idea is 
thus gained 
of the weight 
that will be 
required to 
partly sub- 
merge the 
stem. This 
weight is 
added, and 

the hydrometer again placed in the 
liquor The figure on the scale to 
which the instrument has sunk when 
at rest is now observed, and added to 
the number on the weight used, the 
sum giviugi by reference to the tables, 
the peroeulage by volume of absolute 
alcohol above or below the standard 
quantity. 

In exact estimations, the tempera- 
ture of the liquor tested must he 
carefully registered, aud the necessary 
corrections made. In Jones’ hydro- 
meter, wliich is an improvement upon 
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Syke’s, a amall spint thermometer is 
attached to the bulb, and by noting 
the temperature of the liquor at the 
time of the experiment, and referring 
to the tables acoompanyhig the instru- 
ment, the strength is found at once 
without the need of caleulotion. 

Dica’s hydrometer is used in Amer- 
ica. It is very ainiilar to Jones' 
instrumout above described. It is of 
copper, has a stem fitted to receive 
brass poiaea, a thermometer, a gradu- 
ated scale, etc. 

In Europe, Gay-Luasao's hydrometer 
and tables are chiefly used foralcoholo- 
metnc testing. This instrument is 
precisely similar in construction to 
those of Twaddell and Bourne. On 
the scale, zero is obtained by plaoing 
it in pure distilled water at 69“ P., 
and the highest mark, or 106 , by 
placing it in pure aloohol at the some 
temperature, the iutermedute space 
being divided into 100 equal divisions, 
each reproaeutiug I per cent, of abso- 
lute aloohol. The oorreotionfor tem- 
pai-ature, as in the above coses, is 
included in the refaranoe tables. 

Another hydrometer, used in Prance 
for alooholometrio determinations, is 
Cartier's. In form it is precisely 
similar to Baume's hydrometer. Zero 
18 tile same in both instruments, but 
the point marked 30“ in Cartier’s is 
marked 32° in Baume’s, the degrees of 
the latter being thus diminished in 
the proportion of 16 or 16. Cartier’s 
hydrometer is only used for liquids 
lighter than water 

The above hydrometrio methods 
can be safely employed only when the 
spirit test^ ooutains a very small 
amount of solid matter, since, when 
such matter is contained in the liquor 
in quantity, the density alone cannot 
possibly afford a correct indication of 
its rioliness in alcohol. Many methods 
have been proposed for the estimation 
of alcohol in liquor, containing sacchar- 
ine colouring and exti-aotive matteis, 
either in solution or suspension. Un- 
doubtedly the most ooourate of these, 
though at the same time the most 
tedious, IS to suhject the liquor to 


a process of distillation by which 
a mixture of pure alcohol and water 
is obtained as the distillate. This 
mixture is carefully tested with the 
hydrometer, and the percentage of al- 
cohol m it determined by reference to 
the tables as above described ; from 
this quantity aud the volume of the 
original liquor employed the peroent- 
ago by volume of aloohol lu that liquor 
is readily found. The condensing 
arrangement must be kept perfectly 
cool, if possible in a refrigerator, as 
the alcohol in the distillate is very 
liable to be lost by re-evaporation. 
When great accuracy is desmed, and 
time is at the operator’s disposal, 
the above method is preferable to all 
others. 

It is performed in the following 
manner : 300 parts of the liquor to be 
exammed are placed in a small still, or 
retort, and exactly one-third of this 
quantity is distilled over. A gradu- 
ated glass tube is used as the receiver, 
in order that the correct volume may 
be drawn over without error. The 
alcoholio nohness of the distillate is 
then determined by any of the above 
methods, and the result is divided by 
3, which gives at onoe the percentage 
of aloohol m the original liquor. 
The strength at proof may be cai- i 
culated from this in the ordinary 
way 

If the liquor he ooid, it must be 
neutralised with carbonate of soda 
before being submitted to distillation. 
From 8 to 10 per cent, of common 
salt must be added, in order to raise 
the boiling point, so that the whole 
of the spirit may pass over before it 
has reached the required measure. 

In the case of the stronger wines it is 
advisable to distil over 160 parts and 
divide by 2 instead of 3. If the 
liquor bo stronger than 26 per cent, 
by volume of alcohol, or above 62 to 
54 per cent, under-proof, an equal 
volume of water should be added to 
the liquid in the still, and a quantity 
distilled over equal to that of the 
sample tested, when the alcoholic 
strength of the distillate gives, with- 
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out calculation, the correct strength 
required. If the liquor he stronger 
than i8 to 50 per cent, under -proof, 
three times its volume of water must 
he added, and the process must he 
contmued until the volume of the 
distillate is twice tliat of the sample 
originally taken. In each case the 
proportionate quantity of common salt 
must be added. 

For the estimation of alcohol in 
wines, liquors etc., the following me- 
thod may be employed ; A measuring 
flask ia filled up to a mark on its 
neck with the liquor under examina- 
tion, which is then transfeiTcd to a 
retort : the flask must he carefully 
rmsed out with distilled water, and 
the rinainga added to the liquor in the 
retort. About two-thirds are then 
drawn over into the same measuring 
flask, and made up to 
its previous hulk with 
dietiUed water, at the 
same temperature aa 
that of the sample be- 
fore distillation. The 
strength is then deter- 
mined by moans of 
Syko's hydrometer, 
and this, if under- 
proof, deducted from 
100, gives the true 
percentage of proof- 
spirit in tho wine. 

A quick, if not al- 
ways very exact, 
method consists in 
determining the point 
at which the liquor 
bolls. The boiling point 
of absolute alcohol 
being once determined, 
it is obvious that the 
more it is diluted with 
water the nearer will 
boiling point of the mixture approach 
that of water ; moreover, it has been 
proved that the presence of saccharine 
and other solid matters has but an 
almost inappreciable effect upon this 
point. Field's alcoholometer, since 
improved by Ure, is based upon this 
principle. It is shown in Fig. S, and 


consists, roughly speaking, of a cylin- 
drical vessel A, to contain the spirit ; 
this vessel is heated from beneath by a 
spirit lamp, which fits into the case B. 
A delicate thermometer C, the bulb 
of which is introduced into the 
spirit, is attached to a scale divided 
into 100 divisions, of which each 
represents one degree over- or under- 
proof. This method is liable to 
several small sources of error, hut 
when a great many determinations 
have to be made, and speed is an 
object rather than extreme acouracy, 
this instrument becomes exceedingly 
useful. It does not answer well with 
spirits above proof, becausB the varia- 
tions in their boiling points are so 
alight as not to be easily observed with 
accuracy. But for liquora under-proof, 
and especially for wines, beer, and 
other fermented liquors, it gives 
results closely approximating to those 
obtained by distillatioii, and quite 
accurate enough for all ordinary pur- 
poses. Strong liquors should there- 
fore he tested with tivice their bulk, 
and commercial spirits with an equal 
bulk, of water, the result 
obtained being multiphed 
by two or three, as the 
case may be. 

Another very expedi- 
tious, but somewliat 
rough, method was in- 
vented by Geisler, It 
consiBtB in measuring the 
tension of the vapour of 
the spirit, by causing it 
to raise a column of mer- 
cury in a closed tube. 

The very simple appara- 
tus is shown in Kg. 9. 

A is a small glass bulb, 
fitted with a narrow tube 
and stop-cook. This ' Fiq. 9. 
vessel is completely filled 
with a spirit, and is then screwed 
upon a long, narrow tube E, bent at 
one end and containing mercury. 
Tliis tube is attached to a graduated 
scale showing the percentage of ab- 
solute alcohol above or below proof. 
To make the test the cook is 
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opened, and the bulb, together with 
the lower part of the tube, iB im- 
mersed in boiling water, wliich gi-adu- 
ally raises the spirit to its boiling 
point. When this is reached, the 
vapour forces tho mercury up the tube, 
and when stationary, the degiee on 
the scale to which it has ascended gives 
directly the percentage of alcohol. 

Another method, which is not to be 
relied on for very weak liquors, but 
which answers well for cordials, wines 
and strong ales, is that known os 
Brand’s method. The liquor is poured 
into a long, narrow glass tube, gradu- 
ated centesimally, until it is half -filled. 
About 12 to 16 percent, of subacotate 
of lead, or finely powdered litharge, is 
then added, and the whole is shaken 
until all the colom' is destroyed. 
Powdered anhydrous cnrhouato of 
potash is nest added uutd it ainks un- 
dissolved in tho tube, even after pro- 
longed agitation. The tuba is then 
allowed to rest, when thq alcohol is 
observed to float upon tho surface of 
tho water in a well-defined layer. 
The quantity read off on the scale of 
the tube and doubled, gives the per- 
centage by Tolunie of alcohol in the 
original liquid. The whole operation 
may he performed in about five min , 
utes, and furnishes reliable approxi- 
mative results. In many oases it is 
unnecessary to add the lead salt for the 
purpose of decolorising the liquid, 

Alkalimetby. 

(See also Acidihetrt.) 

Alkalimetry is the determination of 
the quantity of leal alkali in alkaUno 
salta and solutions. As in the case of 
acidimetry, p. 6, the deierminations 
may be rna^e either by gravimetric or 
by -N'clumetric analysis. 

Gay-Lussac’s method is based upon 
a titrated solution of carbonate of soda 
with a corresponding solution of sul- 
phuric acid. Instead of the carbonate 


it IS preferable to use caustic soda, in 
order to avoid the objectionable inter- 
ference caused by tho presence of car- 
bonic acid. The indicator employed is 
a solution of litmus, made by digesting 
about 10 grm. of litmus in ^ litie of 
distilled water for a few hours ; the 
clear liquid is decanted and kept in 
a small, tightly-corked wash-bottlo, 
from wliich a few drops can be expelled 
when required, A very small quantity 
of dilute nitric acid may be advantage- 
ously added to the solution, m order 
to produce a violet colour, which in- 
orcases the sensibility of the indicator 
The standard solution of sulphuric acid 
contains 49 grra. of real sulphuric acid 
per htre, and may be m^e in the 
following way: 30 cc of the pure acid, 
1*840 sp. gr., is diluted with water in 
a beaker, and the mixture is left to 
stand , when perfectly cool, it is washed 
into a litre tiask, and diluted to the con- 
taining-mark. The solution is nest 
tested with a standard solution of car- 
bonate of soda, containing 63 gi'm. of 
pure carbonate to tho litre, carefully 
weighed and measured ; 10 co of this 
latter solution is placed in a beaker 
with a little distilled water and a few 
drops of the htmus solution, and the 
acid is run in carefully and slowly until 
the point of saturation is reached. If ^ 
more than 10 cc. be required the solu- 
tion is too weak ; if less, it is too strong, 
and it must cither be strengthened or 
diluted, as the case may be, until 10 
cc. of each solution exactly neutralise 
each other. In order to insure perfect 
accuracy, large quantities of the two 
substances, say 60 or 100 cc , may be 
employed, when the difference, if any, 
will be more reacbly detected. If 
caustic soda be used instead of carbon- 
ate, about 42 grm is to be dissolved 
in water (about 800 cc.) ; the above 
test is applied, and small quantities of 
water are added until equal volumes 
exactly correspond. All these solutions 
are kept in tightly stoppered bottles. 

The method of procedure is as 
follows : — The necessary quantity of 
alkali being weighed or measured, as 
the case may be, it is diluted with 
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diatilled water in a flask, and enough 
litmus is added to produce a distinct, 
but not too deep, blue colour. The 
acid from the burette is then run in 
until the contents of the flask have 
been changed to a bright red colour. 
In order to expel the carbonic acid, the 
flask is boiled until the blue colour 
reappears , the acid solution must now 
be run in, a few drops at a time, with 
continued hoihng, until, by the addi- 
tion of a single drop, a distinct pmk 
oolom- is produced In order to obtain 
a very accurate result, it is well to run 
in an excess of acid, boil the liquid 
well, and then add, drop by di’op, the 
standard alkaline solution until the 
liquid suddenly changes from pink to 
violet-blue The quantity of the alka- 
line solution required to effect this 
change is subtracted from the volume 
of acid originally run in, and the exact 
volume of standard acid required to 
neutralise the amount of alkali previ- 
ously taken from analysis ia thus deter- 
mined at once 

The oonvorso of this process may be 
applied to the estimation of the amount 
of acid contained in acid liquids or 
mixtures (see Aoidlmetry). 

Mohr recommeuds the use of oxalic 
acid instead of sulphuric or hydi'o- 
• chloric, beoouse it is more r^ily 
weighed than a liquid, and because its 
solution may be kept for a much longer 
period than these without undergoing 
change in strength. The weighit 
required is 63 grm. per litre of water. 

In making deteruunationa of the 
quantity of alkah contained m samples 
of crude carbonate of potash and soda 
by gravimetrio [weight] analysis, the 
apparatus used lu aoidlmetry. Fig. 3, 
p, 6, may be employed. The weighed 
carbonate is dissolved in warm water 
in the flask A, and a quantity of acid 
more than suffleient to neutralise the 
alkali is placed in the short tuba in 
the mtarior. The apparatus is then 
weighed, and the tube d closed by a 
plug of wax ; the flask is tilted gently, 
so as to cause the acid to flow into the 
flask upon the carbonate. Carbomo 
acid ia lius evolved, and the apparatus 


should he gently warmed until the 
evolution of gas completely ceases. 
When this is the case, the plug is 
removed, au-isdiawn tlu'ough, and the 
whole ia again weighed. The loss in- 
dicates the quantity of oarhonic acid 
evolved, from wliioh the amount of 
real carbonate coutaiiied in the sample 
may bo calculated at once. The acidity 
of the solution, at the ooucluaion of 
the teat, should he deter mined by 
adding a drop of litmus solution ; if it 
be not acid, more acid must be added 
and the operation repeated. 

Fresemus and Will’s apparatus, 
shown in Fig 4, p. 6, may also he 
employed in making alkalimetrical 
estimations the same as in aciclmietry. 
The alkali to be tested is carefully 
weighed, and dissolved m water in the 
flask A ; concentrated sulphuiio acid 
ia placed in the flask B, and the appa- 
ratus is accurately weighed. After 
closing the end of the tube c, suction 
is applied to the tube a, so (us to draw 
ovei a small quantity of air fi'om A into 
B tlirough the tube 6 ; on withdrawmg 
the bps, the pressm'e of air forces a 
little of the acid over into A, by winch 
means the alkah is decomposed. This 
IB continued until the evolution of car- 
bonic aoid ceases, when heat is applied 
gently for a few moments Air is then 
drawn through, aud tho apparatus is 
cooled and weighed. The loss in 
weight gives tho omount of carbomo 
acid evolved, as in the previous case. 


Alkaloids. 

The following ai’e soino of the general 
methods of prepai'mg alkaloids : — 

(1) £(19C insoluble in waterf non- 
volatUcy wnd cdd^ting vn the j^lant in 
a/n insoluble form. The bruised plant 
ia boiled or macerated in water acidu- 
lated with hydrochloric or acetic acid, 
and the hquor, after filtration, ia 
neutralised with an alkali, (ammonia, 
potash, lime, or maguesift) ; the re- 
sulting precipitate is put hied by re- 
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solution in dilute noid, digestion with 
a little animal cliarcoal, and subsequent 
crystallisation, or repreoipitation ivith 
an alkali ; or the first precipitate is 
purified by dissolving once, or, if 
necessary, several times iu boiling 
alcohol, wliioh yields the pure alkaloid 
cithei' on oooluig or by evaporation. 

(2) Base insoluble in iiuter and nm- 
volaiUc, hut exisliwj in the plant as a 
soluble salt. The bruised or sliced 
plant is either boiled or macerated in 
water, and the filtered liquor is pre- 
cipitated and otherwise treated as in (1). 

(3) Base soluble in water and non- 
volatile. An infusion made with very 
(Mute acid, hydrochloric or acetic, is 
concentrated by gentle heat, and the 
residual liquor is treated with potash 
(or concentrated solution of ammonia) 
and ether conjointly ; after repose, the 
ethereal solution is decanted and eva- 
porated. For those alkaloids which 
are insoluble in ether (as morphine and 
cinchonine), the previous process may 
be adopted. 

(4) Base both soluble m vxiter and 
volalUe. The vegetable, iu a bruised 
or divided state, or its extract, is 
alkalisad with potash and distilled ; 
the diatiUate is neutralised with dilute 
oxalic or sulphuric acid and carefully 
evaporated to dryness ; the residue is 
next digested in aloohol, and the re- 
sultiug tincture agitated with potash 
and ether, the former being in quan- 
tity just sufficient to seize on all the 
acid , lastly, the ethereal solution thus 
formed, on careful evaporation, leaves 
the alkaloid nearly pure. It may be 
further purified by cautious distilla- 
tion. 

As some of the alkaloids are soluble 
in excess of the alkahne precipitant, 
over-saturation should be corofully 
avoided, or the precipitant may be used 
under the form of caahouate or bicar- 
bonate. When lime and magnesia are 
employed, they are boiled for a few 
minutes with the solution, 

Aconitine (1) This alkaloid is 

obtained from the leaves of the Aconi- 
iwtn Napellus. The leaves are infused 
in alcohol, and the solution is treated 


with milk of Urns, which liberates the 
alkaloids in solution. To the filtered 
hquid is added a little sulphunc acid, 
and the precipitated sulphate of lime 
IS filtered off. The filtrate is evapor- 
ated until free from alcohol, when the 
aconitine is precipitated by an alkaline 
carbonate. This precipitate is ro-dis- 
Bolved m aloohol and the solution is 
deoolonsed by animal black, and eva- 
porated to dryuass. The residue is 
rO'diBsolved m sulphuric acid, and 
precipitated anew with an alkaline 
carbonate ; the precipitate thus ob- 
tahied yields pure aconitine on treat- 
ment with ether. It is deposited from 
this solution ui a white powder, or 
sometimes in the form of a compact, 
transparent, vitreous moss. 

(2) Aconite root, m coarse powder, 
14 lb. ; rectified spirit, distilled water, 
solution of ammonia, pure ether, 
diluted sulphurio acid, of each a suffi- 
ciency. pour upon the aconite root 
3 gal. of the spiidt, mix well, and heat 
untU ebullition commences ; then oool 
and macerate for 4 days. Transfer 
the whole to a displacement apparatus, 
and percolate, adding more spirit, 
when requisite, until the root is ex- 
hausted. Distil off the greater part 
of the spirit from the tmoture, and 
evaporate the remainder over a water- r 
bath, Until the whole of the aloohol 
has been dissipated. Mix the residual 
extract thoroughly with twice its 
weight of boiling distilled water, and 
when it has cooled to the temperature 
of the atmosphere, filter through paper. 
To the filtered liqmd add solution of 
ammonia in slight excess, and heat 
gently over a water-hath. Separate 
the precipitate on a filter and dry it. 
Beduce this to coarae powder, and 
macorate in suooobbivb portions of the 
pure ether with frequent agitation. 
Decant the several products, mix and 
distil off the ether until the extract is 
dry. Dissolve the dry extract in warm 
distilled water acidulated with the 
sulphuric acid , and, when the solution 
is cold, precipitate it by the cautious 
addition of solution of ammonia diluted 
with 4 times its bulk of distdlod water. 
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Waali the precipitate on a filter with a 
small quantity of cold distilled water, 
and di'y it by slight pressm'e between 
folds of filtering paper. (Cooley.) 

Atropine. — Ati opine is an alkaloid 
exti'aoted from the root of the deadly 
nightshade (A The 

fo&owmg, according to Cooley, are the 
piinoipal recognised methods of pre- 
paring the alkaloid : — 

(1) lielladonna root, recently dried, 
and in coarse powder, 2 lb. ; rectified 
spirit, 10 pints ; slaked lime, 1 oz. ; 
diluted sulphuric acid, carbonate of 
potash, of each a suffioienoy ; chloro- 
form, 3 fl. oz. ; punfled animal char- 
coal, a sufficiency ; distilled water, 
10 fl. oz. Macerate the root in 4 pints 
of the spirit, for 24 hours, with fre- 
quent stirring. Transfer to a dis- 
placement apparatus, and exhaust the 
root with the remainder of the spiiit 
by slow percolation. Add the lime to 
the tincture placed in a bottle, and 
shake them occasionally. Filter, add 
the diluted sulphuric acid m very 
feeble excess to the filtiute, and filter 
again. Distil off J of the spint, add 
to the residue the distilled water, 
evaporate at a gentle heat, but as 
rapidly us possible, until the liquor is 
reduced to ^ of its volume and no 
• longer smells of alcohol ; then let it 
cool. Add very cautiously, with con- 
stant stirring, u solution of carbonate 
of potash, so ns nearly to neutralise 
the acid, care, however, being taken 
that an excess is not used. Set to 
rest for G hours, then filter, and add 
carbonate of potash in such quantity 
that the liquid shall acquire a decided 
alkaline reaction. Place in a bottle 
with the chloroform ; mix well by 
frequently repeated hriak agitation, 
and pour the mixed hquids into a 
funnel furnished with a glass stop-cock. 
When the chloroform has subsided, 
draw it off by the stop-cook, and distil 
it on a water-bath from a retort con- 
nected with a condenser. Dissolve 
the residue in warm rectified spirit ; 
digest the solution with a little animal 
charcoal ; filter, evaporate, and cool 
until colourless crystals are obtained. 


(2) Expressed juioe of belladonna la 
evaporated over a water-batb to the 
consistence of an extract, and then 
triturated m a marble or porcelain 
mortar with a strong solution of caustic 
potash ; the resulting mass is digested 
and weU agitated for some time, nt 
the temperature of 76° to 80° P. (24° 
to 27° C.), with benzole, q. s. ; and 
after repose, the benzole solution is 
carefully separated, end its volatile 
hydrocarbon is distilled off by the heat 
of a wator-bath ; the residuum in the 
retort is now exhausted with water 
acidulated with sulphuric acid, and 
the resulting “acid solution,” after 
filtration, precipitated with carbonate 
of soda ; the precipitate is crude 
atropine, which is collected on a filter, 
pressed between folds of blotting 
paper, and dried ; after which it is 
pui'ified by one or more re-solutions 
in alcohol, and oryslallisations, which 
may or may not be modified in the 
manner noticed. The proportion of 
potash should be about 1 dr. to every 
quart of the expressed juice. An 
excellent and economical process. 
The product is O’ 3 to 4 per cent, of 
the weight of the plant fi-om which 
the juice has been obtained, 

(8) Belladonna root (fresh-dried and 
coarsely powdered) is exhausted by 
alcohol (0’882 sq. gr.) ; slaked lime 
(1 part for every 24 of the dried root 
employed) is then added to the tino- 
ture, and the whole digested, with 
^tation, for 24 hours ; sulphuric acid 
is next added, drop by drop, to slight 
excess, and, after filtration, rather 
more than half the spirit is removed 
by distillation ; a little water is now 
added to the residue and the re- 
mainder of the alcohol evaporated as 
quickly as possible by a gentle heat , 
after again filtering, the liquid is re- 
duced by further evaporation to the 
I'j part of the weight of the root 
employed, and a concentrated solution 
of potash dropped into the cold liquid 
(to throw down a dark greyish brown 
matter), carefully avoiding excess, or 
rendering the' liquid in the slightest 
degree alkaline ; in a few hours, the 
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liquid IS again filteied and oaa-bonate 
of potash added as long as a precipitate 
(atropine) falls ; after a further in- 
terval of 1'2 to 24 hours, this precipi- 
tate IS collected and drained in a filter, 
and after pressure between folds of 
blotting-paper, dried by a very gentle 
heat. It ia purified by malting it into 
a paste with water, again squeezing it 
between the folds of blottuig-paper, 
dryuig it, re-disSoIving it in 6 times 
its weight of alcohol, decolorising it 
with pure animal charcoal, distilling 
off greater part of tho alcohol, and eva- 
poration and orystaUisation by a very 
gentle heat ; or only about J the spirit 
ia distilled off, and 3 or 4 times its 
volume of water gradually agitated 
with It, the resulting milky liquid 
being then heated to bodmg, and 
allowed to cool very slowly, when 
nearly the whole of the atropine crya- 
telhses out after a few hours. The 
same may be effected by at once agitat- 
ing 6 or 8 volumes of water with the 
alcoholic solution, and setting aside 
the mivturo for 12 to 24 hours, by 
which time the crystallisation will be 
completed. Tliia process originated 
with Soubeirau, was unproved by 
Mein, and subsequently, with slight 
modifications, adopted by Liebig. 
The product is about 0 3 per cent, of 
the weight of the root operated on 
(4) The filtered tmoture is precipi- 
tated with iodine dissolved in an 
aqueous solution of iodide of potas- 
sium , the resulting ioduretted hydno- 
date of atropine is decomposed by 
zino-and-water ; the metaUc oxide is 
separated by means of carbonate of 
potash ; and the alkaloid thus obtained 
is dissolved in alcohol, and oiystalhsed. 
(Bouuhurdat and Cooper,) 

(6) The dry leaves of beUadonna are 
gently boiled for two hours m distdled 
ivater just sufficient to cover them, 
and tho resulting decoction is stramed 
through a coarse cloth into a large pre- 
cipitating jar , this process is repeated 
with a second quantity of distilled 
water, and the two decoctions are 
mi xed , concentrated sulphunc aoid is 
now added in the proportion of 2 dr. 


to every lb. of leaves operated on, by 
which the vegetable albumen of the 
decoction is precipitated, and the 
liquid becomes clear and sherry- 
coloured , the clear liquor is decanted 
or siphoned off, and if necessary 
filtered ; the filtrate is decomposed by 
either passing a stream of gaseous 
ammonia through it, or by suspending 
in it a lump of carbonate of ammonia. 
The effect is that the liquid turns 
black, and crystals of atropine are 
slowly formed and deposited. At tho 
expiration of a day or two, the super- 
natant mother-hqrod is removed with 
a siphon, and the crystals are thrown 
on a filter to dram and dry. It may 
be purified by re-solution and crystal- 
lisation. 1 lb. of leaves yields 40 gr., 
or at the rate of O’ 67 per cent. 
(Luxton.) 

(6) To 1 qt. of the crystallised juioe 
of the plant (previously heated to 
coagulate its albumen, filtered, and 
allowed to cool) is added 1 dr. caustic 
potash and 1 oz. ohloioform , the 
■whole ia then agitated well, and after 
J hour’s repose, the supernatant liquor 
IS poured from the discoloured chloro- 
form, which, after beiug washed with 
distilled water as long as it gives any 
colour to It, IS placed in a small retort, 
and the oliloroform distilled off by a* 
wuter-bath ; the residue is dissolved 
in a little water acidulated ivitli sul- 
plmrio aoid, and precipitated by potash 
carbonate in slight excess , the preci- 
pitate is re-dissolved in alcohol, and 
tho solution, by spontaneous evapora- 
tion, yields crystals of atropine. 
(Eabourdin.) 

(7) The expressed juice of the fresh, 
or watery extract of the dry plant, ia 
treated with caustic soda in slight 
excess, and agitated with times the 
volume of ether ; tho atropine taken 
up by the ether is re-deposited after 
repose for some time, and purified by 
repeatmg the treatment with fresh 
ether as often os necessary. (Ure.) 

(8) Freshly precipitated hydrate of 
magnesia is added to the coagulated 
and filtered expressed juice, and the 
mixture evaporated to dryness as 



Alkaloids : Atropine, Berberine, Brucine, Oalumbine. 83 


quickly as possible in a water-bath , 
the residue la pulverised and digested 
in strong alcohol, and the clear liquid 
allowed to evaporate Bpoutaneously. 
The crystals may be purified by re- 
peated re-solutions in alcohol. 

(9) The following improved process 
is recommended by A. W. Qerrard, 
who notices sevei'al objections to pre- 
ceding ones. Pack 1000 gm^ of weU 
powdered belladonna leaf or root in a 
percolator, and allow it to macerate 
24 hours with 1000 o.o. of 84 per cent, 
alcohol ; now odd in parts of 260 c.o. 
at intervals of about 4 hours, another 
1000 c.o. of alcohol ; when percolation 
ceases, chsplaco with water, recover the 
alcohol hy distillation, and treat the 
extract with 6 times its volume of 
water ; carefully separata the resin 
and fatty matter, and wash it twice, 
m i x ing all the washings ; evaporate 
them to 300 o.o. and add a good excess 
of ammonia ; expose in a shadow dish 
for some hours that excess of ammonia 
may volatilise ; now shake well with 
an equal volume of ether, separate the 
ether, and withdraw the atropine from 
it by shaking with a small volume of 
water and repeated additions of acetic 
acid. Workuig in this way, the ether 
may be used oontinuously to extract 
4he mother-liquor until it is exhausted. 
The acetic solution of atropine is now 
shaken with and filtered through a 
little animal oharcoal, concentrated to 
a small volume, treated again with 
ammonia, and dissolved out a second 
time with ether. Allowing the ether 
to spontaneously evaporate, the atro- 
pine will separate in exceedingly fine 
filamentous crystals of a satiuy lustre 
and almost white. Two more crystal- 
lisations will render them quite white. 
In conducting this process, it is im- 
portant to remove the whole of the 
alcohol from the tinoture, also to 
employ ether free from alcohol. 
(Pharm. Joum.) 

Berberine. — Berberine exists in 
the root of the common barbeiTy 
(Berlcris vulgavU), in the oalumla 
root of India (Mmispermm palma- 
tuni), and in the calumba wood of 
1 


Coylon (AT. fencatratwiri). It is pie- 
pared as follows ■. — 

(1) A soft watery extract of the 
root or wood is digested in rectified 
spu'it, with trituration, os long as any- 
thing is taken up ; the resulting tinc- 
ture, after repose, is filtered, and the 
alcohol is gradually distilled off until 
the residue has the consistence of a 
thin syrup. The crystals which form 
as the liquid cools are drained m a 
funnel, washed with a few drops of 
ice-cold water, pressed dry in blotting 
paper, and then purified by solution 
and crystallisation, first in rectified 
spirit, and then in distilled water. 

(2) The root or wood, coarsely 
powdered, is digested in rectified 
spirit, and treated os in (1). 

Brucine. — Brucine is contained in 
Bruma antidysenterioa, St. Ignatius 
bean and Strychnos Nux vomica (along 
with strychnine). It is generally pre- 
pared from the latter plant, which is 
much cheaper. The powdered nuts 
are treated with very dilute, boiling 
sulphuric acid, and expressed. The 
acid IB next saturated with excess of 
milk of limOj by wliioh sulphates of 
Ume, strychnine, and bruome are 
thrown down. The precipitate is 
ooUeotecl on a filter, and dried, and 
then treated with boding alcohol 
(‘850 sq. gr.), which dissolves the two 
alkaloids. The liquid is filtered while 
hot, and in cooling deposits the greater 
part of the strychnine. The teueine 
remains in solution, and may be ob- 
tained by evaporation. They are both 
purified by repeated ciystalhsation in 
alcohol. 

Oalumbine. — Oalumbine is pre- 
pared from calumba root (Memiapefr- 
mum palmatwni) by the following 
methods • — 

(1) Digest the coarsely powdered 
root in water acidulated with aoetio 
acid ; express, filter, boil to J, again 
filter, add calcium carbonate in shght 
excess, and evoporate to dryness in a 
water-bath , powder the residue, and 
digest in boding alcohol ; it will de- 
posits crystals of calumhine on coohng. 

(2) Evaporate tincture of the root 

D 
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(made with i-ectified apirit) to dryimga ; ^ 
dissolve residue in water, and agitate 
the solution with equal hulk of ether ; 
after short repose, decant the ethereal 
portion, distil off most of the ether, 
and set the liquid aside to crystallise. 
(Wittstook.) 

(3) The powdered root ia covered 
■with a 2 to 3 per cent, solution of 
oxalic acid for some hours, and tho 
resulting extract is neutralised with 
ammonia, which takes up the calumhic 
acid, and leaves the oalumbine pure. 
(Aloasandri.) 

Oascarilline. — Gascarilline may 
be prepared from the hark of Croton 
CmaariUa or Q. Bhuthcria by the 
following processes ; — 

(1) The bark is exhausted with cold 
•water by percolation, precipitated with 
lead acetate, and the filtrate ti-eated 
ivith sulphuretted hydrogen ; the 
filtered liquid, after agitation 'with 
animal charcoal, and filtration, ia 
gently evaporated to dryness. Tho 
powder ia re-dissolved in boiling 
alcohol, and crystallised by very slow 
or spontaneous evaporation. (Duval.) 

(2) A quantity of coarsely powdered 
oasoarilla bark is covered with a 2 to 3 
per cent, solution of oxalic acid and 
allowed to stand for 12 hours, the 
mixture being frequently shaken. At 
the expii-ation of tins period, the tem- 
perature of the mixture ia graduolly 
raised to 140° 1?. (60° 0.), after ■which 
it is allowed to cool. Lastly, the 
liquid is filtered and the maro well 
pressed. The filtrate ia then saturated 
with ammonia, and evaporated at a 
low temperature to 3 of its bulk. 
The liquid is agaiu allowed to cool, 
and a deposit separates, if any has 
been formed. The hquid is poured 
into a flask contaiumg pure ether, the 
whole being shaken for some time. 
After being allowed to stand for 3 
hours or more, the ethereal solution 
is poured off and distilled, so as to 
recover the gi-eater part of the ether. 
The evaporation is completed spou- 
taneously m a cmwent of air, ■without 
■tho application of heat, the result 
being pure white cascariUine. The 
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ethereal solution contains a small 
quantity of essential oil, nearly the 
whole of which passes over dui-ing the 
process of distillation ; but this in no 
way prevents the ether from being 
used for the sepai'ation of another 
batch of the alkaloid. 

Colchicine is obtained from the 
seeds of the meadow safiron (Oolohiowm 
autwrrma^e) by the following process; 
Macerate the bruised seeds in boiling 
aloohol, add magnesia to throw down 
the alkaloid, digest the precipitate 
in boiling aloohol, and filter. By 
cautious evaporation, colchicme will be 
deposited, and may be pui'ifled by re- 
solution and orystallisatiou in alcohol. 

Morphine is the most important 
alkaloid obtained from opium, itself a 
product of several species of poppy 
(Papaver). Cooley gives the following 
4 methods of preparmg morphine ; — 

(1) Turkey opium (out into thin 
slices), 1 lb., is macerated for 24 hours 
in 1 qt. ■water, and the liquid portion 
is decanted ; the residuum is macer- 
ated for 12 hours with a second quart 
of water, and the process is repeated 
with a third quart of water, after 
which the insoluble portion is suh- 
jeoted to strong pressure , the mixed 
hquids ere evaporated by water or 
steam heat to a pint, and filtered 
through oalieo ; to the filtrate is added 
a solution formed of 6 dr. calcium 
ohloricle, dissolved in 4 fl. oz. distilled 
water, and the liqmd is further eva- 
porated until it is so far concentrated 
thot nearly the whole of it becomes 
solid on cooling ; this is enveloped in 
1 a couple of folds of strong cahoo, and 
subjected to powerful pressure, the 
dark liquid which exudes being pre- 
served for subsequent use ; the 
squeezed cake is next treated with 
about J pint of hoilrng water and the 
uudissolved portion is washed on a 
paper filter , the filtered solution is 
ogain evaporated, and the solid portion 
thus obtained submitted to pressure 
as before ; if the product is not quite 
■white, this process is repeated a third 
time ; the squeezed cake ia now dis- 
solved in 6 fl. oz. of boiling water, and 
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the solution filtered through animal 
charcoal (if necewsary) ; to the clear 
solution IS added ammonia m slight 
excess , the crystalline precipitate, 
which forms as the liquid cools, is 
collected on a paper filter, washed with 
cold distilled water, and, lastly, the 
filter is transfeiTed to a porous brick, 
in order that the morphine which ib 
contams may become dry. (From the 
hquids reserved from the expreasions, 
more morphine may be obtained by 
dilution with water, precipitation with 
ammonia, re-solution m boiling water, 
and treatment with a little animal 
charcoal, etc., os before.) 

(2) Hydi'ochlorato of morphine, 

1 oz., is dissolved in 1 pint distilled 
water, and 5 fi. dr. (or q. s.) ammonia 
previously diluted with 1 fl. oz. water 
is added, with agitation ; the precipi- 
tate ia well washed in distilled water, 
and dried by a gentle boat. By a 
similai’ process, morphine may be ob- 
tained from its other salts. 

(8) A cold aqueous infusion of opium 
is precipitated with carbonate of 
sodium in excess ; the precipitate is 
washed, first with cold water, and then 
with cold alcohol of ‘ 86 sq. gr. ; the 
residue is dissolved m weak acetic acid ; 
the solution is filtered through animal 
aharcoal, and precipitated with am- 
monia ; the precipitate is again washed 
with cold water, dissolved m alcohol, 
and crystallised. A good process 
where spirit is cheap. (Merck.) 

(4) Opium, 4 parts, is made into a 
strong infusion with water, q. s, ; 1 
part lime, reduced to a state of milk 
with water, is then added , the mix- 
ture is next heated to boilmg, at once 
filtered thi’Ough linen, and treated, 
whilst still hot, •with chloride of am- 
monium, in fine powder, in slight 
excess (about 1 oz. to each lb. of 
opium) , the morphine is deposited as 
the liquid cools, and may be purified 
by a second solution in lime and pre- 
cipitation by chloride of ammonium. 
This process ia remarkably simple, and 
in many points is preferable to any 
other, either on the small or large 
scale. (Mohr.) 


(6) Pure. — The opium is digested in 
tepid water, and strongly expressed 
aeveifd times. The solution is evapo- 
rated down ’With powdered carbonate 
of hme. When about the consistence 
of a syrup, water is added, and the 
precipitated meconate of hme is flltere d 
off. The liflind ia again concentrated 
at a gentle heat. When concentrated 
and quite cold, a solution of chloride of 
calcium and a little hydrochloric acid 
are added, and the mixture is left to 
stand for IB days. During tins time 
ciystals of hydrooblomtes of morplune 
and codeine are deposited. In order to 
separate these, the crystals are dis- 
solved m water, and treated with dilute 
ammonia, which precipitates the mor- 
phine, leaving the codeine in solution 
The morphine is purified by repeated 
crystallisations in alcohol. When pre- 
pared m this way, morphine is often 
contaminated with a little narcotine, 
which may he removed by treating 
with ethet, in which morphine is qui-fae 
insoluble. 

Narcotine is prepared from opium 
by the following methods : (1) From 
opium exliausted of soluble matter by 
cold water, by treating it with water 
acidulated with acetic or bydrochlorio 
acid, filtering, neutralising ■with am- 
monia, and dissolving the washed 
precipitate m boiling alcohol ; the 
narcotme is deposited as the liqmd 
cools, and may be purified by solution 
in ether. (2) By acting with ether on 
opium pre-viously exhausted by cold 
water. (Cooley.) 

Nicotine is obtained from tobacco- 
leaves by the processes enumerated 
below • — 

(1) Infuse tobacco-leaves for 24 hr. 
in "water acidulated with sulphuric 
acid, strain, evapomte to a syrup, add 
J of its volume of a strong solution of 
potash, and distil in an oil-bath at 288° 
F. (142° C.), occasionally adding a little 
water to assist the process and prevent 
the too great concentration of the 
solution of potash in the retort ; next 
saturate the distilled product with 
oxalic acid, evaporate to dryness, 
digest in boiling absolute alcohol,. 
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evaporate the resulting tincture to 
a syrup, and decompose the oxalate 
of nicotine thus obtained by adding 
potash to it in a close vessel, and 
ogitate the mass with ether, repeating 
the process with more ether until all 
the nicotme is dissolved out ; lastly, 
distil the mixed ethereal solution in an 
oil-bath. At first ether comes over, 
then water, and lastly uiootme, which, 
towards the end of the process, assumes 
a yellowish tint. (Ortigosa.) 

(2) This chiefly differs from the pre- 
ceding by the concluding distillation 
bemg conducted in a retort, by the heat 
of an oil-bath, at the temperature of 
284° F. (140° G.), in a current of hy- 
drogen, for 12 hrs. ; after which, by 
raising the heat to 366° F. (180° 0.), 
the mootme distils over pure, drop by 
drop. (Schlfising.) 

(3) A tin vessel provided with 2 
tubulurea is filled with tobacco, which 
is previously damped with sodium oar- 
bonate. One of the tubulures admits 
a glass tube reaching nearly to the 
bottom of the vessel , the other is pro- 
vided with a glass tube merely pene- 
tratmg the oork. The vessel is made 
air-tight, placed in a hoding-hot steam 
bath, and a rapid stream of carbonic 
acid gas is passed through it, entering 
the vessel by the longer and leaving it 
by the shorter tube ; the latter dips 
into a mixture of alcohol and dilute 
sulphuric acid. In this manner a large 
yield of perfectly colourless nicotine is 
obtained. In order to obtain the pure 
alkaloid, caustic baiy ta is added to the 
solution, the latter is evaporated to 
dryness, and the pure niootiuo is ex- 
tracted with ether. (Edrsohmann.) 

Piperine is obtained from black 
pepper (Piper nigrum, ) as follows. The 
alooholic extract is treated with a weak 
solution of caustic potash (1 to 100), 
and the residue, after heiug washed 
with cold water, is dissolved m alcohol ; 
the solution is next agitated with a 
little animal charcoal, and the filtrate 
is allowed to evaporate spontaneously ; 
the product may be purified by re- 
solution in alcohol and re -crystallisa- 
tion, (Oooley.) 


Quinine, etc. — Of the alkaloids 
present in omohona baiks, the four pos- 
sessmg remedial value are, stated in 
order of merit, quinidine, quinine, cin- 
chonidine, and cmchomne. Their rela- 
tive and total proportions are each suh- 
jeet to great variations, m fact no two 
samples of the bark are ahke. Until 
recently, quinine was the only member 
of the group admitted into use ; hut 
experiment has shown that cinchoni- 
dine and oinchonine are very little in- 
ferior to the former as a febrifuge, and 
it IS probable that they wiU not he 
thrown away in future. Quinidme is 
in too smAl proportion to deserve 
special notice. Though it is impracti- 
cable to state the percentage of alkai 
loida, individually or collectively, in 
each species of hark, the latter are 
nevertheless distinguished by well- 
marked characteristics, a knowledge of 
which is essential for their most econo- 
mical and suitable employment. Pade 
or crown hark is rich m orystallisable 
quin in e, and is highly valued by the 
manufacturers of quimne sulphate in 
this country. Yellow hark is even 
more highly esteemed for this purpose. 
Red hark, on the other hand, wliile as 
rich as either of the others in total 
alkaloids, contains only little quhime, 
and that difficult of extraction. Morec 
over, this species is hardier, grows 
better, and yields about ^ more hark 
than oJHcinaHs^ so that as a source of 
total alkaloids it is more deserving of 
attention than the other two, though 
inferior to them if they oould be got 
to grow as luxuriantly. The red hark, 
too, is the moat valuable for the pre- 
paration of tonic decootions, tinctures, 
etc., largely used m Europe ; and in 
consequence of this fact, its price in 
Western markets is hut httle, £e at all, 
inferior to that of the kmds richer in 
quiume. The barks heat adapted for 
qinuine-making fetch the best prices 
in European markets, and wOl probably 
continue to do so. Red hark will 
doubtlesB recede in price when produc- 
tion iuoreasea, as the demand for that 
kind is limited in Europe ; it is, how- 
ever, the only kind likely to he used in 
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the east for the local manufacture of a 
fcbnfuge, as cfficieut as, while much 
cheaper than, sulphate of quinine. 
Two conditions beaiing upon this part 
of the subject are : (1) That high tem- 
perature increases the cinchonidiue at 
the expense of the quinine, so that 
barks grown at a low elevation (or even 
at a high elevation, if exposed to sun- 
light), will be richer in the former and 
poorer in the latter, while a low mean 
temperature, witlun certain limits, 
favours the production of quinine \ (2) 
That deprivation of light, without im- 
peding the access of air and sun-heat, 
materially increases the proportion of 
total alkaloids. 

The manufacture of a cheap febri- 
fuge has engaged the serious attention 
of the Indian government, resulting 
in two such products — Broughton’s 

amorphous quinine,” and the febri- 
fuge called *‘quinetum*‘ by Dr. de 
Vnj. 

The former is prepared in the follow- 
ing way . Strips of the bark are 
placed in a copper pan with sulphuric 
acid (1 J per cent, for trunk-bark, 1 per 
cent, or less for prunings, etc.), and a 
quantity of water from the fourth ex- 
traction (v, post ) ; the whole is boiled 
for 1 hr., then subjected to a strong 
«crew press, the liquid bemg caught in 
a wooden vat. The bark is reDoiled 
with liquor from a third extraction, 
With an additional J per cent, of acid, 
for 1 hr , and is again squeezed, A 
third boiling is given in hquor from a 
fourth extraction, and, after squeezing 
the bark is finally boiled with fresh 
water, sun-dried, and used as fuel. 
The resulting concentrated decoction 
is evaporated to J, and cooled , it is 
then decomposed by addition of milk 
of lime in sight excess, which precipi- 
tates the alkaloids, with formation of j 
insoluble lime salts ; after standing for | 
a day, the precipitate is filtered off, 
squeezed, dried, and powdered. The 
powder is then placed in the apparatus 
shown in Fig. 10 ; AB G D is a sheet- 
iron cone traversed by an upright tube 
B, terminating above in 4 open arms, 
and supported below on a ,fiat iron | 


disc CD. A copper vessel FQ fits 
closely to the lower end of tho cone. 
The latter IS suspended, and connected 
through the tube H, with a simple 
worm tub. The cone is packed with 
the precipitate up to E, the lid is put 
on, and alcohol is added slowly from 
above, till F G is about | full of tho 
saturated spirit 
which is then 
carefully neu- 
tralised by di- 
lute aulphuno 
acid. The cone 
IB then con- 
nected with 
the condenser 
through H, and 
a fire is lighted 
below. The 
spnit boiling 
in F G rises 
in vapour 
through E, 
posses out at 
the openings, 
and condenses 
BO as to form a 
liquid stratum 
above the pre- 
cipitate. This 
is observed by 
the gauge B I ; 
uncoudensed 
vapour passes 
through H, and ’ 

is caught. A 

small quantity of spirit, by constant 
circulation, extracts all the alkaloids 
without waste. The alkaloid in F G is 
neutralised with dilute acid every two 
days. When the precipitate no longer 
contams any alkaloid, F Gis removed, 
and the alcohol is d^tilled off ; the al- 
kaloid is washed with water, while the 
alcohol is recovered with a maximum 
loss of 6 per cent. The alkaloid is 
treated suddenly with about 10 times 
its bulk of cold water, which separates 
the black resin present , the addition of 
alittle dilute acidulated solution of aodio 
sulphide will remove any copper acci- 
dentally present. The alkaloid solu- 
tion being still coloured, a small quan- 
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tity ia precipitated by dilute caustic 
Boda, the colouring matters fallmg at 
the same time. The whole is then 
filtered through cloth ; and the alka' 
loid ia precipitated by caustic soda, 
filtered, pressed, dried, and powdered. 
Potash may replace soda, if more easily 
or cheaply procurable. This process 
was employed to produce 600 lb. of 
alkaloid in the Nilgins ; but the pro- 
duct was found to cost more than 
ordinary commercial quinine, asaunaing 
the value of dry trunk bark at 2s. a 
lb. , and branch-bark at 6ii. The yield 
of alkaloid is, however, naturally much 
greater. 

The second method, adopted by 
Wood, in Sikkim, is much simpler ; 
The dry bark is crushed into smaU 
pieces — not powdored—and is put into 
casks, where it ia macerated m the cold 
with very dilute hydrochlono acid ; the 
liquor ia then run off into wooden 
vessels, and mixed ivith an excess of 
strong solution oauatio soda ; the pre- 
cipitate formed is collected on calico 
filters, and well washed with water. 
The precipitate is then gently dried, 
and ^wdered, constituting the crude 
febnJuge which requires purifying. 
This is performed by dissolving the 
product m dilute sulphuric acid, and 
adding a small quantity of a solution 
of sulphur in caustic soda. After 24 
hrs., the hquor is carefully filtered; 
the filtrate ia mixed with caustic soda, 
and the resulting preoipitateis collected 
on calico, washed with a little water, 
dried, and powdered ; it is then ready 
for use. 

The operation ia conducted in ooske, 
worked in sets of three. Each caek 
reoeives 1 irmund, (82 lb.) of dry bark, 
which will undergo four aucceseive 
macerations of half a week's duration, 
the liquor being passed through the 
three casks in rotation. The hquor 
used for the 4th (last) maceration is 
acidulated water ; when drawn off, it 
forms the hquor for the 3rd cask ; 
thanoe it IB conducted to the 2nd cask , 
and filially to the Ist cask, containing 
new bark, whence it is run off for pre- 
cipitation. When startmg anew, each 


cask will contain dry bark, so that the 
system of rotation is not brought into 
full operation till after the first fort- 
mght. The hquor for precipitation is 
run into tuba ; the others are drawn 
into buckots for transference to the 
respective casks. Acidulated water is 
made m a vat, by addmg 1 gal. bydro- 
chloric acid to 100 gal. water. The 
weight of acid used in the exhaustion 
is per cent, of the weight of dry 
bark. The caustic soda solution con- 
sists of 1 part of the alkali dissolved 
in 8 parts of water , it is stored in iron 
vessels. The quantity required for 
precipitation of the bark liquor is 
judged of by the curdy appearance 
assumed by the precipitate ; every 100 
lb. of dry bark consumes about 64 lb. 
of the alkali. 

Filtration of the precipitate is com- 
menced on the following day, when the 
liquor is transferred to the calico 
strainers, previously wetted. The first 
portions that run through are returned, 
until the passing liquor haa a bright 
ruby colour ; it is then allowed to flow 
away by a drain. When all the hquor 
bag dramed off, water is passed through 
the precipitate, until it ceases to 
acquire a red tint. The alkaloids on 
the filter should then exhibit a umfonn 
cream-oolour. The precipitate is dried,'' 
reduced to fine powder, and stored in 
suitable bins. 

Durmg the drying of the precipitate, 
a slight reddish-brown colour is devel- 
oped , this is removed by the following 
process of purification ; 14 gal. of 
water are mixed with 2 pints of sul- 
phuric acid, and 20 lb. of the diy 
powder ; about J pmt of solution of sul- 
phur in caustic soda is stirred in, and 
the whole is left for 24 hours. It is 
then filtered through oahco into a clean 
vessel, care being taken to get the 
liquor perfectly bright ; about 6 gal. 
of water are used to wash the sediment 
left on the filter ; the clear filtrate is 
thoroughly mixed with soda solution, 
to precipitate the alkaloids ; the pre- 
cipitate is collected on oahco, washed 
with a small quantity of water, dramed 
dried, and reduced to fine powder. 
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Wooden veasels are not so suitable for 
this operation as are those of enamelled 
lion, or earthenware. 

The hark used is exclusively dry 
suooirubra, and care is taken to mix 
the root-, stem-, and hrancli-harks 
together, as nearly as possible in the 
proportions in which they are yielded 
by the plantations . Green hark would 
not be available at all seasons ; and it 
has been found that the tnllmg cost 
of drying the bark is more than repaid 
by the better product, 

The purified febrifuge is a fine white 
powder, which, however, acquires a 
slight buff tint by keeping. It never 
agglutinates, and is freely soluble in 
weak acids, such as lemon-juice, etc. 
The cost price of this febrifuge is esti- 
mated at le. 9d, an oz. ; it is as effi- 
cient as qmnine at 9s, an oz. 

Quinine . — The bark is powdered, 
and boiled sevei al times with sulphurio, 
or hydroohlorio acid ; after each boiling 
it IS carefully expressed, and afterwards 
the liquors are mixed together. The 
quinine, oinohomne, and some impuri- 
ties are precipitated with carbonate of 
soda, and the precipitate is oolleoted 
in 0 cloth, oompressed, diied, and 
digested with alcohol. The solution 
is next treated with dilute sulphurio 
.jioid, in sufficient quantity to exactly 
saturate the alkaloids, after which the 
alcohol is removed by boiling. The 
liquid is now allowed to cool, when the 
quinine is deposited as sulphate in 
crystals. The cinchonine, which is 
more soluble remains in the mother- 
liquors. The crystals of sulphate of 
quinine are dissolved in aloohol, and 
the solution is decolorised by the addi- 
tion of a little animal black ; they are 
subsequently purified by recrystaUisa- 
tiou. If the mother hquors still con- 
tain quinine, they are precipitated by 
carbonate of soda, and the precipitate 
is re-dissolved m sulphuric acid. The 
sulphate of quinine is separated by re- 
peated orystaUiaations. Pure quinine 
may be prepared from the sulphate by 
OTeoipitating it with a mineral alkali. 
(Spons’ ‘EnoyolopEodia.’) 

Salicine is found in the bark and 


leaves of several species of Salvs and 
Populus, hut most abundantly in the 
white willow (S. alba) and aspen (P. 
tremvM). It is prepared as follows : — 

(1) Exhaust willow hark by repeated 
coction with water, concentrate the 
mixed hquors, and, wlule boihug, add 
htliorge until the liquid is nearly de- 
oolonsed ; filter, remove the dissolved 
oxide of lead, first by sulphuric acid, 
and afterwards hy sulphuret of 
barium ; filter, and evaporate, that 
crystals may form ; the crystals must 
be purified by re-solution and re-crys- 
tallisation. (Merck.) 

(2) As No. 1, but using a stream of 
aulphuretted hydrogen to free the so- 
lution from lead. 

(3) To a strong filtered decoction of 
willow bark add milk of lime, to throw 

I down the colour ; filter, evaporate the 
liquor to o syrupy consistence, add 
aloohol (sp. gr. O' 847), to separate the 
gummy matter, filter, distil off the 
spii'it, evaporate the residue, and set 
it aside m a cool place to crystalHse ; 
the crystals are purified by solution in 
boihng water, agitation with a little 
ammal ohoiooal, and reerystalhsation. 

Stryebmne maybe obtained from 
nux vomica (Strychnos mix vomica) and 
from the Ignatius beau {S, Ignatii) by 
the folloivmg methods • — 

(1) Dissolve hydroohlorate or sul- 
phate of etrychmiie m distilled water, 
and throw down the alkaloid with am- 
monia, carefully avoiding excess , re- 
dissolve the precipitate in hot rectified 
spirit, and collect the crystals which 
form aa the hquid cools. 

(2) Nux vomica (in powder), 1 Ih. , 
is digested for 24 hrs. in J gal. of 
water acidulated with 2 fl. dr. of sul- 
phmic acid, after which it is boiled for 
j hour, and the deoootion decanted ; 
the residue is boiled a second and a 
third time with a fresh J gal. of water 
acidulated with 1 fl.. dr. of the acid, 
and the undissolved matter is finally 
submitted to strong expression ; the 
decoctions are next fllteied and con- 
centrated to the consistence of a syrup, 
which is boiled with 3 pints rectified 
spirit for about 20 minutes, hydrate of 
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Cftloium (1 oz., or q. s.) boing added in 
sucoeBsivo portions during the ehuUi- 
tion, until the solution heoomes dis- 
tinotly alkaline ; the liquid is then 
fllter^, the spirit distilled off, and the 
residue dissolved in diluted sulphuric 
acid, q a. ; ammonia, in alight ezceaa 
is added to the filtered solution, and 
the precipitate which falls is eollected 
upon a paper filter, and dried ; it is 
next re-dissolved in a minimum of 
boiling rectified spirit, and digested 
with J oz, of animal charcoal for 20 
minutes ; the filtered liquid, as it cools 
deposits stryohmne in orystals. 

(3) Nux vomica, 1 lb. ; acetate of 
lead, 180 gr. ; solution of ammonia, 
q. s. Subject the nux vomica for 2 
hours to steam in any convenient 
vessel ; chop or shoe it , dry it in a 
water-bath or hot-air chamber, and 
immediotely grind it in a coffee-mill. 
Digest the powder at a gentle heat for 
12 hoars with 2 pints of the spirit and 
1 pint of the water, strain through 
linen, express strongly, and repeat the 
process twice. Distil off the spirit 
from the mixed fiuid, evaporate the 
watery residue to about 16 oz., and 
filter when cold. Add now the ace- 
tate of lead, previously dissolved m 
distUled water, so long as it contains 
any precipitate ; filter ; wash the pre- 
cipitate with 10 oz. of cold water, 
adding the washings to the filtrate ; 
evaporate the clear fluid to 8 oz., and, 
when it has cooled, add the ammonia 
in slight excess, stining thorou|;hly. 
Let the mixture stand at the ordinary 
temperature for 12 hours ; ooUeot the 
precipitate on a filter, wash it once 
with a few oz. of cold distilled water, 
dry it in a water-bath or hot-air 
chamber, and bod it with successive 
portions of rectified spint, till the fluid 
soai'oely tastes bitter. Distil off most 
of the spirit, evaporate the residue to 
the bulk of about J oz., and set it aside 
to cool. Cautiously pour off the 
yellowish mother-liquor (whioh oon- 
tains the hruoine of the seeds) from 
the white crust of atryohniue which 
adheres to tho vessel. Throw the 
crust on a paper filter, wash it with a 


mixture of 2 parts of rectified spirit 
and 1 part of water, till the washmgs 
cease to become red on the addition of 
nitric acid ; finally dissolve by boiling 
it with 1 oz. of rectified spirit, and set 
it aside to crystalHse. Mora orystals 
may be obtained by evaporating the 
mother-liquor 

Veratrine is easily exhausted from 
the seeds of Vcratrwm Sabadilla, by 
the following process : — 

Tho crushed seeds are exhausted 
with a 2 to S per cent, solution of 
oxalic acid for 24 hours, when a clear 
liquid is afforded, and is neutralised by 
ammonia. After about 4 hour, a pre- 
cipitate is formed in the fiquid , this is 
separated by filtration, and dissolved 
in pure cold alcohol. The alcoholic 
tincture, on evaporation, yields vetra- 
tine that is sufficiently white and ory- 
stalline. It is obtained perfectly so 
by disBolvinp in ether, without using 
any decolorising material. (Alessan- 
dri.) 

Alloys. 

General Properties. — Alloys 
are compounds of two or more metals. 
Every alloy may be regarded as a., 
now metal smoe it generally possesses 
properties different from those of the 
metals of whioh it is composed ; but 
as the properties resulting from the 
combination of two metals rarely 
represent the mean of those metals, 
it IS impossible to foretell the nature of 
a new alloy. All true alloys consist 
of compounds of metals in their de- 
finite chemical proportions , it is, how- 
ever, a matter of some diffioulty to 
obtain them in a separate state, owing 
to the readiness with which they dis- 
solve in the excess of that metal whioh 
may happen to preponderate. There 
are some few aUoys also in which the 
constituent metals seem to be merely 
mechanically mixed. Alloys possess 
the properties whioh are oharactenstio 
of metals, such as metalho lustre, con- 
ductivity of heat and eleotrioity, and. 
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in a greater or leas degree, malleability, 
ductility, and tenacity. The specifio 
gravity of an alloy appeal’s to depend 
upon the amount of cohesion or attrac- 
tion exerted by the constituent metals 
for one another and to bear no refer- 
ence whatever to the high or low 
specific gravity of those constituents 
in their free state. Their fusibihty 
does not at all depend upon that of 
their constituents, but is generally 
greater ; thus the meltiug-poiut of tin 
is 466° F. (236° C. ), and that of lead 
626° P. (330° C.), whereas a compound 
of 6 parts of tin and 1 part of lead 
melts at 381J° F. (194° G.), and a com- 
pound of equal parts of both metals 
melts at 4663° F. (241° C.). The duc- 
tility of alloys is usually slightly less 
than that of their moat ductile con- 
stituent, and their hardness is greater 
than the mean hardness of both or all 
the metals. The tenacity of an alloy 
is often much greater than that of 
either of the metals alone. 

AUoys of gold, silver, and copper are 
generally superior in strength to any 
of the more fusible metals, aud may 
be forged either when red-hot or cold. 
These 3 metals seem to unite in any 
proportions, and always form an alloy 
that IS malleable when either hot or 
cold. Pure gold is but little used lu 
the arts ; it is too soft. It is generally 
alloyed with sUver and copper, both 
to harden it and depredate its value. 
Alloyed with copper it forms gold 
of a red tint ; with silver, it forms gold 
of a green tint ; and alloyed with both 
copper and silver, it gives mtermediate 
tints. Pure silver is but little used 
alone ; it is generally alloyed -with a 
small amount of copper, which does 
not change its colour, and greatly im- 
proves its malleability and working 
qualities. When gold, silver, or cop- 
per is alloyed with the more fusible 
metals — lead, tin, and zinc — the alloy 
is less malleable and ductile tlian alloys 
of gold, silver, and copper. They are 
‘ ‘ extreme red-short, ” and when heated 
to redness they wdll fly to pieces undei- 
the hammer ; and alloys of brass, holl- 
metal, etc., must he treated with 


caution, and should never be taken out 
of the mould while red-hot. Alloys 
of 2 parts copper and 1 zinc are very 
soft and malleable, and may be drawn 
by hammermg or easily cut with a file, 
but an alloy at 1 copper and 2 zmo is 
as hard and brittle as glass, and may 
be easily pulverised. An alloy of 2 
copper and 1 lead makes a soft, malle- 
able metal, but is inferior to an ahoy 
of copper and zinc. In alloys of 1 
copper and I lead, the lead will ooze 
out in cooling. In alloys of 1 copper 
and 2 lead, the lead will not unite, but 
will sink to the bottom when oool- 
iug. Alloys of 8 copper aud 1 tin 
make a very hard alloy, which gets 
harder and whiter the more tin is 
added. Alloys of tin and copper 
should not be too rapidly exposed to 
the air, for if a large pei'oentage of tin 
is used it will stnke to the surface and 
ooze out, or make hard spots in the 
casting. Alloys of zmc and lead can- 
not be made without the addition of 
arsenic, unless the lead is in very small 
quantity. Alloys of zinc and tin are 
very hard and brittle, end are but 
little used alone. By the addition of 
copper to alloys of these 2 motels, 
the alloy is rendered more malleable 
and soft. Arsenio makes all alloys 
hard and brittle, and is very dangerous 
to use. It is seldom used except to 
impart fluidity to the veiy mfusible 
metals. Alloys of lead aud tm are 
very malleable and ductile when cold, 
but at a temperature of about 200° F. 
(93J° C.), they lose the power of co- 
hesion, and are exceedingly brittle. 
The alloys of tin and lead partake of 
the general nature of these 2 metals. 
They are soft and malleable when cold, 
even when o small amount of brittle 
antimony has been added. An alloy 
of 6 lead aud 1 antimony is very soft 
and malleable, hut an alloy of 3 lead 
and lantimonyisvery.hard and brittle; 
aud an alloy of 1 lead and 1 antimony 
is harder and more brittle than anti- 
mony. (B. Kirk.) 

Colours. Colowr of Brass , — It 
should be remembered that while a 
brass that is rich in copper is of a 
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deep goldon rod colour, the redness 
does not decrease and merge into a 
yellow, aud the yellow become lighter, 
in a regular way, as the proportion of 
copper decreases and that of the zinc 
increases. It is important that this 
bo noted as anyone ignorant of the 
fact would unfailingly suppose that 
the richest coloured brass contained 
the most copper. 

Colour. 

Rich gold red . 

Gold yellow 

Greenish yellow 

YeUow brass 

Rich yellow 

Gold yellow 

Gold red 

Reddish white . 

Grey . . . 

White . . . 


Zluc. 

Copper. 

Per oent. 

Per cent. 

10 

90 

16 

86 

20 

80 

1 25 

76 

30 

70 

35 

66 

40 

60 

/ 46 

66 

1 60 

60 

65 

45 

60 

40 

65 

36 

( 70 

30 

[ 80 

20 


Oopper-Zino Alloys, colour of. 
iBontont o£ zluo Colour. 

Pot Milt. 

6 . . red. 

10 . red-brownish. 

10 , rad-yellow. 

20 . . redcUsh-yeUow. 

22 . reddish-yellow. 

26 . . pale yellow. 

27 . . yellow. 

30 . . yellow. 

36 . . dark yellow. 

38 . . dark yellow. 

41 . . reddish-yellow. 

50 . . beautiful gold yellow. 

60 . . bismuth-grey. 

70 . . antimony-gi-ey. 

80 . . zino-grey. 

90 . . zino-grey. 

Density. — Nies and Winkelmann 
examined the density of metals in a solid 
and in a liquid state, and found that, 
contrary to the generally accepted 
views on the subjeot, many melted 
metals expand when they solidify. 
Tm, slowly and carefully heated to its 
melting-point, floated on melted tin, 
and rose to its surface even after it 


had been submerged. By attaching 
pieces of copper to the floating tin,^ it 
was found that the increase of density 
by melting over solid tin was 0‘7 per 
cent., a dilference which is almost as 
great as that between tin at the 
freezing and the boiling points of 
water. Lead and cadmium did not 
yield as decisive a result. Zinc, how- 
ever, behaved like tin, but showed 
only a ooutraotion of 0'2 per cent. 
In the case of bismuth, the floating 
teat is very easily carried out, as this 
metal shows as much as 3 per cent. 
Copper and iron showed a slight dif- 
ference, the peculiarity in the cas6_ of 
iron being well known, and having 
been the subject of elaborate investi- 
gations by Wnghtson. 

The following table of the aUoys, 
whose density is greatei- or less than 
the mean of their constituents, is 
given by several writers : — 

Athys (he Density of which is ^ Greater 
than the mean of their constituents. 
Gold and zinc. , 

Gold and tin. 

Gold and bismuth. 

Gold and antimony. 

Gold and cobalt. 

Silver and zinc. 

Silver and tin. 

Silver and bismuth. 

Silver and antimony. 

Copper and zinc. 

Copper and tin. 

Copper and palladium. 

Copper and bismuth. 

Le^ and antimony. 

Platinum aud molybdenum. 
Palladium aud bismuth. 

AUoys the Density of which is Dess 
than the meam of their constituents. 
Gold and silver. 

Gold and iron. 

Gold and lead. 

Gold and ooppr. 

Gold aud iridium. 

Gold aud nickel. 

Silver and copper. 

Iron and bismuth. 

Iron and antimony. 

Iron and load. 
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Tin and lead. 

Tin and palladium. 

Tin and antimony. 

Nickel and araenio. 

Zino and antimony. 

Fusibility. — Some metals are al- 
most infusible, and, wlien heated to 
the highest heat in a eruoible, they 
refuse to melt and become fluid ; but 
any metal can be melted by oombina- 
tion with the more fusible metals. 
Thus platinum, which is infusible 
with any ordinary heat, can he fused 
readily when combmed with zinc, tin, 
or arsemo. This metal, by combina- 
tion with arsenic, is rendered so fluid 
that it may be cast into any desu-ed 
shape, and the arsenic may then be 
evaporated by a mild heat, leaving 
the platinum. Nickel, which barely 
fuses alone, will enter into combina- 
tion with copper, forming German 
silver — an alloy that is more fusible 
than nickel and less fusible than 
copper. This alloy is rendered the 
whiter, harder, and less fusible, the 
more nickel is added. The less fusible 
metals, when fused in contact with 
the more fusible metals, seem to dis- 
solve in the fusible metals ; rather 
than molt, the surface of the metal is 
.gradually washed down, until the 
entire mass is dissolved or liquefied, 
and reduced to the state of alloy. In 
forming alloys of brass, in furnaces 
where heat enough cannot be obtained 
to fuse the copper separately, the 
alloy may be formed by heating the 
copper to the highest heat, and then 
adding the zinc or tin in the molten 
state, so as not to reduce the tempera- 
ture of the copper. 

In forming alloys with new metals, 
it is usual to melt the less fusible 
metals first and then add the more 
fusible metals, and mix them by stir- 
ring well together ; the rod used in 
stirring them should be heated to 
redness to prevent lowermg the tem- 
perature or chilhng the metal. In 
mixing alloys for bells, the alloy 
should be weU stirred with an iron 
rod well heated, in which case part 


of the iron is dissolved, combines with 
the alloy, and gives the beU a better 
tone ; but alloys of brass that arc to 
be turned or finished should never be 
stirred with an iron rod, for the iron 
dissolved from the rod will cause hal'd 
specks in the alloy, if not thoroughly 
mixed. In forming fine alloys, the 
aDoy should be stirred with a rod of 
the least fusible metal contained in 
the alloy, or with a wooden stick ; 
the wooden stick, in many cases, is 
better than a metallic rod, for it 
causes the metal to boil ahghtly and 
unite.more thoroughly, but it cannot 
be used in a little orucible with only 
a small amount of metal. When 
alloys are made that contain only a 
very, slight quantity of a metal that is 
difficult to fuse, as in pewter, it is 
scarcely possible to throw into the 
melted tin the J per cent, of melted 
copper, with any certainty of the 2 
metals being properly combined ; and 
in forming this alloy, it is customary 
to melt the copper in a crucible, and 
then add to it 2 or 8 times its weight 
of melted tin , this dilutes the copper, 
and makes an alloy called temper or 
hardening. This alloy is very fusible, 
is melted in an iron ladle, and is added 
to molten tin or lead, to give it the 
desired hardness, end form pewter. 
(E. Kirk.) 

Following are the melting-points 
of the elements employed in alloys 
(Bayley) 


Aluminium 

. , 664'5° 

C. 

AnUmony 

. , . 629-60 

C. 

Arsenic . . 

. . 460=’ 

U. 

Bismuth . . 

. . . 268-3° 

U. 

Cadmium . . 

. . . 320° 

0. 

Copper . 

Gold. . 

. . 1080 '6° 

C 

. . 1061 1° 

U. 

Iron .... 

, 1660°-1600° 

n 

Lead. . . . 

. 330°-336'’ 

c. 

Magnesium 

. . . 632*70 

0. 

Manganese . , 

I800°-1900° 

c. 

Mercury 

... - 39-4'’ 

c. 

Nickel . . . 

. 1400°-1460° 

0. 

Pbosphorue 

.... 44° 

c. 

Platinum * 

. . 1176° 

c. 

Silicon . . . 

1100° 1300° 

u. 

Silver . . . 

. . . 9C0*5° 

c 

Sulphur . . 

ToUorlum . . 

. . . 114-6° 

u. 

. . 282° 

u. 

Tin . . , 

. . . 231-08“ 

0. 

Zino . . . 

. . . 419° 

0. 
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Specflic Heat. — Theepeeifio heat 
of alloys was found by Beguault to be 
very nearly the mean of the apaoific 
heats of the constituents. The follow- 
ing rule for obtaining the specific heat 
of alloys gives a very close approxima- 
tion to the figures obtained by actual 
experiment : Multiply the specific 
boat of each constituent into the per- 
centage amount of it contained in the 
alloy, and divide the sum of the 
products by 100. Alloys are not, as 
a rule, such good oonduotora of heat 
and electricity as the metals of which 
they are made. , 

Fluxes. — The best flux for alloys 
of copper and tin is rosin. It should 
be added when the metals are almost 
melted. Another good flux is sal- 
ammoniac. In using this flux the 
copper is usually melted first and the 
flux added. 'When it is in the mushy 
state, after the flux has been put in, 
the zinc and tin are added, A good 
flux for old brass is common rosin- 
soap. It should be added iu small 
lumps, and stirred down into the 
metal when in the molten state. In 
forming alloys of different metals, the 
molten metals should always be kept 
under a covering of black gloss or pul- 
verised charcoal, to prevent oxidation. 

Blaoh flute, as it is commonly called, 
is composed of 7 parts crude tartar, 
6 of saltpetre, 2 of common bottlo- 
glosa, and by some a small amount of 
calcined borax is added. These mgi'e- 
dients are first finely pounded and 
mixed, and then gradually heated in 
an iron pot or ladle so as to burn them 
together. Care should be taken not 
to overheat the mixture, and as soon 
as it is thoroughly melted and mixed 
together it should be removed from the 
fire and allowed to oool. After it has 
cooled, it IS finely pulverised and sifted, 
and IS then ready for use. It has a 
great affinity for moisture and should 
be protected against it by being placed 
in glass bottles and the bottles corked 
up until wanted for use. This is the 
most powerful flux that can he made. 
It is but httle employed in forming or 
fluxmg alloys, but pnnoipally by as- 


sayers in assaying different kinds of 
metaUio ores. In these assays the 
quantity of black flux used varies ac- 
cording to the quality of the ores, but 
the amount is generally about equal 
proportions of ore and flux. The ore 
IS first roasted, and then finely broken 
up and mixed with the flux, and the 
whole IS then rapidly heated in a cru- 
cible. If the flux does not make the 
slag sufflciently fluid to allow the metal 
to settle, a small amount of calcined 
borax is added, which makes the slag 
more liquid, and permits the metal to 
jiass to the bottom of the oruoible. 
The crucible is then removed from the 
fire, and the mixture is either poured 
from it or allowed to oool m it. After 
it has cooled, the slag is knocked off 
with a hammer, and a button of metal 
is obtained. When using this flux, 
the clay crucible, without either cool 
or graphite (plumbago), is preferred, 
for the flux is very hard on a oruoible 
that contains either of these substances. 
Black flux is used by some foundry- 
men in melting the fine sorap-sweep- 
ings from the floor, and di'oss and 
refuse from the oruoible. By melting 
those in a oruoible with black flux, 
they obtain considerable amounts of 
metal from them that would otherwise 
be lost. (E Ku’k.) , 

Melting'. — (a) This operation may 
he carried on iu an earthenware cru- 
cible, when small quantities are being 
operated upon ; but when large masses 
of metal have to be dealt with, as in 
the case of statues, etc., a reverbera- 
tory furnace must be employed to 
effect the meltmg. As a rule, the 
least fusible metal is placed in the 
crucible first, unless it he in very small 
quantity, and will dissolve readily in 
I the other metal, in which case it goes 
1 in last , and if, as in the case of zmo, 
the volatilisation of the metal be ex- 
tremely rapid, it is introduced only 
the moment before the fused mass is 
ready to be poured into the mould or 
other receptacle. The order in which 
the metals are melted has a material 
effect upon the nature of the resultmg 
alloy, for it has been proved by oxperi- 
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ment that the latter often possesses 
different properties when the mixing 
haa taken place in a different order. 
The fused metals should ho kept 
thoroughly -weU stirred up until the 
mixture is complete , otherwise the 
heaviest metal will sink to the bottom 
of the mass, and the alloy will not be 
of uniform composition. This contin- 
gency is sometimes avoided by melting 
the mass a second time. When three 
metals have to be united together, they 
should first be melted in pairs, and 
afterwards together. 

(5) Guettier gives the following sug- 
gestions on the aubjeot of fusing the 
metals ; (1) The melting-pot should 
he red-hot (a wliite heat is hatter), and 
those metals first placed in it which 
require the most heat to fuse them. 
(2) Put the metals in the melting-pot 
in strict order, following exactly the 
different fusing points from the highest 
degree of temperature required down 
to the lowest, m regular sequence, and 
being especially careful to refrain from 
adding the next metal until those 
already in the pot are completely 
melted. (3) When the metals fused 
together in the crucible require very 
different temperatures to melt them, 
a layer of charcoal should be placed 
. upon them, or if there is much tin in 
the alloy, a layer of sand should be 
used. (4) The molten mass should be 
vigorously stirred with a stick, and 
even while pouring it into another 
vessel the stirring should not be re- 
laxed. (6) Use a little old alloy in 
making new, if there is any on hand. 
(0) Make sure that the melting-pots 
are absolutely clean and free from 
traces of former operations. 

(o) Workmen who are unaccustomed 
to mixing or treating metals while m a 
liquid state wiU generally melt such 
metal upon a blacksmith's forge by 
applying heat so rapidly that the ladle 
will become red-hot before the metal 
within it begins to melt. When it has 
melted, a dross rises to the surface, 
and is skimmed off by the workmen 
and thrown away. The skimming 
process is kept up os long as the ladle 


remains on the fire. Now, such a 
course is wrong, because, by applying 
heat too suddenly, the metals which 
fuse at lower degrees of heat, sweat 
out, and are burned before those which 
melt at higher temperatures become 
fluid. The dross, as it is commonly 
called, which rises to the surface, is in 
many cases, the antimony, or harden- 
ing property of the alloy, and should 
not be thrown away. The surface of 
the melted metal should be kept 
covered with fine charcoal, which wiU 
prevent oxidation. A small lump of 
sal-ammoniac should also he kept upon 
the surface of the metal. The metal 
should always he stin-ed before pouring 
otherwise the heaviest metals will 
separate and sink to the bottom of the 
ladle, and a constantly vai-ying qual- 
ity of metal will be the lesult. By 
melting the metal slowly, and keeping 
it pi'operly fluxed as described, it will 
run sharp ; each casting will be found 
uniform throughout, and the metal i 
will be of equal hardnesB. In observ- 
ing these simple precautions, much of 
the dissatisfaction now experienced 
in using antifriction alloys will dis- 
appear. 

(d) Manganete AUwjt . — In practice, 
the copper should be first melted in a 
crucible in the ordinary manner, and 
the ipieqd-eisen or ferro-mauganose, 
either with or without the addition of 
wrought-iron scrap, should at the 
same tune be melted m a separate 
smaller high temperature furnace, in 
a plumbago (graphite) crucible, under 
powdered charcoal ; when it is com- 
pletely fused, the copper also fused 
and at a boiling heat, the ferro- 
manganese should be pom-ed into 
the copper, and the two well mixed 
together by stu-ring with an iron 
rod previously made red hot ; the 
tin, zinc, or both should then he 
added in the usual way, and in the 
requisite proportions aocording to the 
kind of alloy it is required to produce. 
After the tm and zino are added, the 
metal should he again well stirred 
with a red-hot rod, and skimmed ; it 
may then either be poured into ingot 
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moulds for future use, or it can at 
onoe be cast into moulds to produce 
any articles required. 

While most experimenters have suc- 
ceeded in combining manganese and 
copper by simultaneous reduction from 
their respective oxides — Heusler 
Brothers, of Dillenburg, recognised a 
greater advantage in reducing metallic 
manganese from pure pyrolusite for 
itself, and afterward alloying it in any 
required proportion with other metals. 
The reduction takes place in large 
plumbago (graphite) crucibles, with 
an admixture of carbon and of very 
basic materials, by which after 6 
hours' smelting in a powerful coke 
■fire, “ crude manganese ” is obtained, 
this containing 90 to 92 per cent, 
manganese, 6 to 6'6 carbon. O' 5 to 
to TB iron, and O' 5 to 1'2 silicon. 
The crude metal can be refined to con- 
tain 94 to 95 par oent. manganese, 
when it is remelted 'with a suitable 
flux, and this metal contains only 
combined carbon, while in its crude 
state graphitic carbon also is almost 
always present. The refined metal is 
white, with crystalline fracture, and 
it oxidizes slowly when exposed to 
damp air ; it is, therefore, soon com- 
bined with copper, thus forming 
“manganese copper,” -with 70 parts 
copper and 30 manganese. The alloy 
is cast either in ingots or shot, and 
becomes a commercial article in this 
state ; its fracture is of steel-grey 
colour and very close, and it is not 
difiionlt to combine it in any propor- 
tion with other metals or alloys, such 
as brass, bronze, gun-metal, hell- 
metal, yeUow-motal, and others. 
The same combination has been found 
a very poivorful “ physio ” in refining 
copper, because the manganese "will 
take up aU oxygon which is absorbed 
by the bath of refined copper m the 
refining furnace before it is made 
tough, either by an addition of lead 
or by an insertion of a polo of green 
wood. 

(c) In the formation of aUoys in 
which one of the metals is more 
fusible than the other, the less fusible 


metal should he fused first, and the 
more fusible metal added either in 
the molten or sohd state. As the 
fusible metals are added, the tempera- 
ture of the alloy should be reduced, 
to prevent oxidation or burning away 
of the fusible metals ; for this reason, 
it is better to add the more fusible 
metals m the solid state, as by so 
doing the temperature of the metal is 
decreased. Alloys are always more 
fusible than the less fusible metals of 
which they oi'e composed, and m some 
cases are more fusible than the moat 
fusible metal they contain, as is the 
case of alloys of tin, lead, and bismuth. 
Some founders, in order to have the 
metal thoroughly uni'ted, first fuse the 
metals together, oast them into ingots, 
and remelt them for use. This prac- 
tice is bad, for m the after-fusion 
there is always more or less of the 
more fusible metal burned away ; and 
it is hard to determine the propor- 
tions of the alloy, or to have any 
certainty as to the quality of the 
castings. In melting ingots or scrap- 
alloys, they should he fused as rapidly 
as possible, and at the lowest avail- 
able temperature, so as to avoid oxi- 
dation. 

Furnaces. — Furnaces for melting 
oUoys may be built of common brioa. 
and lined with fire-brick ; hut the best 
are made with a boiler-plate caisson, 
20 to 30 in. diam. and 30 to 40 in. high, 
usually set down in a pit, with the top 
only 10 or 12 in. above the floor of the 
foundry. The ash-pit, or opening 
around the furnace, is covered by a 
loose wooden grating, that admits of 
the ashes bemg removed. The iron 
caisson is lined with fire-brick, the 
same as a cupola, the linmg being 
usually 6 in. or more thick. The in- 
side diameter of the furnace should 
not exceed the outside diameter of the 
crucible by more than 4 or 6 in., as 
greoter space will require greater ex- 
penditure of fuel. These furnaces are 
liable to burn hallow around where the 
crucible rests , to avoid waste of fuel, 
they should be kept straightened up 
with fire-clay and sand. Sometimes 
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these furnaces are built square inside, stack at the back. Three or four 
but they are inferior to the circular commonly share a single stack, each 
form, and consume more fuel. Three having a soparatc flue and damper, 
or four such furnaces aro commonly When the chimney does not give suffi- 
ai'ranged in sets, giving a graduated cient draught, the ash-pit may be 
scale of sizes, to smt the needs of tightly closed, and a mild blast turned 
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larger or smaller castings. WTien the into the pit, to find its way up through 
quantity of metal used is large, a blast the grates The fuel may be hard 
is generally employed. coal or ooko, broken into lumps about 

The common brass furnace usually the size of hen’s eggs ; coke is prefer- 
depends on a natural draught, and able, as heating more rapidly, and thus 
connects by a flue with a chimney ' lessening the oxidation of metal, but 




48 


Alloys : Furnaces. 


gaa-ooke from connel coal ia not ad- 
miaaible. 

The ordinary ejjpola furnace is shown 
in Fig. 11. It consists |of a ciroular 
oiiamber a built of fire-brick, rising in 
the form of a dome, in the top of 
which ia a circular opening; carrying a 
cast-iron ring b, through which the 
pots aud fuel are introduced. . At the 
bottom is a bed-plate o, which is a 
circular plate of cast-iron having one 
large hole d in the centre (for the 
withdi'awal of ashes and ohnkera), and 
twelve smaller ones e arranged aym- 



Pio, 12. 

metrically around it. Below the bed- 
plate ia the ash-pit /, leading to nn 
arched air-paBsage g, wliich supplies 
air to the ash-pit. Tapering oast-h’on 
nozzles, 6 in. high, 3 in. diameter at 
the bottom, IJ in. at the top, and 
about I in. thick, are placed over the 
twelve small holes a. The space 
between the top of the bed-plate and 
tbe top of the nozzles is built up with 
fire-brick and fire-clay until it forms a 
surface perfectly level with the top of 


the small nozzles, leaving the central 
hole free. These nozzles do the duty 
of a fire-grate, by admitting the air 
that supports combustion . The whole 
oonstruotion ia enclosed in a solid mass 
of brickwork, and an iron bar h is 
built in over the ah'-way in front of 
the hed-plate, and resting on the walls 
forming the sides of the air-way, to 
give support. The dimensions of the 
furnace shown are 3 ft. 6 in. dia- 
meter, and 3 ft. 6 in. in height from 
furnace-bed to crown of arch. 

The ordinary malting furnace ia 
shown in Fig. 12. The fire-place a is 
lined throughout with fire-brick, as 
well as the opening d into the flue 
and a portion of the flue e itself ; I is 
the ash-pit ; o, register-door of ash-pit, 
by which the draught ia partially regu- 
lated; /, fire-brick cover for the fur- 




nace ; g, fire-bars. It ia built all round 
with common brick ; and as many as 
six may use the same stack. 

Fig. IS illustrates the circular melt- 
ing furnace, consisting of an iron plate 
a pierced in the centre by a circular 
hole, of the size of the interior of the 
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furnaco, and crossed by the fli e-bars ; 
5 is a sheet-iron dinini riveted together, 
forming the shell of the furnace, and 
resting on the bed-plate ; it is first 
lined on the inside with in. of ordi- 
nary brick, and next with 9 in. of fire- 
brick ; 0 , fire-plaoe ; d, flue leading to 
stack ; c, iron grating for admitting 
air beneath the luimace ; /, osh-pit ; 
four small brickwork pillars, about 18 
in. high, supporting the bed-plate ; Zi, 
fire-brick cover to furnace. The 
draught is regulated by a damper in 
the flue or on the stack. The latter 
is an iron plate large enough to en- 
tirely cover the top of the stack, binged 
at one edge, and opened or closed by 
a lever. 

A reverbatory furnace is illustrated 
in Fig. 14 • €6, fii’ 6 -plac 0 ; 6, ash-pit , 



0 , bridge ; cZ, melting furnace , c, fire- 
door ; /, flue leading to stack ; door 
for feeding in and ladling out metal. 
The draught is regulated by the fire- 
door and the damper on the top of the 
stack. 

Crucibles. — All the metals and al- 
loys, ivith the exception of iron and the 
1 


very fusible metals, are melfcediu cruci- 
bles, of which there are several different 
hinds The principal ones in use are 
the Hessiau pots, the Enghsli brown or 
clay pots, the Cornish and the Wedg- 
wood crucibles — all extensively used 
for melting alloys of brass, bell-metal, 
gun-metal, etc. ; but they ore very 
brittle, and seldom stand more than 
one heat, yet are genenilly sold cheap, 
and some founders prefer to use a 
crucible only once, for crucibles often 
crock or burn thi'ough on the second 
heat. The best crucibles for all kind 
of alloys are made of graphite (mis- 
called plumbago and black lead), 
These are sold higher tlian any of the 
clay crucibles, but they are more re- 
fractory, and may he used for three or 
more successive heats without any 
danger of cracking or burning tlu'ougli. 
They are not so ppen and porous as 
the clay crucibles, and do not absorb so 
much of the metal, and for this reason 
they are to be prefeiTed for melting 
valuable metals. When about to use 
a crucible, it should be heated gradu- 
ally by putting it in the fmmace when 
the fire is started, or by setting it on 
the top of the tyle or covering of the 
furnace, with the mouth down ; it 
should be heated in this way until it is 
almost too hot to hold m the hands. 
Some founders stand a firebrick on end 
in the bottom of the furnace to set 
the crucible on. This prevents the 
crucible from settling with the fuel, as 
it is burnt away. This way of sup- 
porting the ciucible is a good idea, 
when the furnace Iia« a poor draught, 
and the metal is melted slowly, and it 
is necessary to I'cplenish the fuel before 
the metal can be melted , but in fur- 
naces where the metal is melted 
quickly, and it is not necessary to ro- 
' plemsli* the fuel in the middle of the 
heat, thecmcible should be allowed to 
settle with the fuel, as the heat will 
then be more concentrated upon it. 
After the metal has been poui’ed from 
the crucible uito the mould or ingot, 
the crucible should always bo returned 
to the furnace, and allowed to cool otf 
with the furnace to prevent it from 
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cracking. In forming alloys of brass, 
etc., a lid for the crucible is seldom 
used, but a o07eriug of charcoal or 
some kind of flux is generally used on 
the metal. The metal to be melted 
in the crumble is generally packed in 
before the crucible is put into the fur- 
nace ; and when it is desirable to put 
in more metal after the metal boa been 
fused, it is put in with the tongs, if 
the metal is in largo pieces ; but when 
the metal to be added is in small pieces, 
it is put into the crucible through a 
long funnel-shaped pipe. The small 
and of this pipe ia used for putting 
metals hito the crucible, and the large 
end is used for oovoriug the crumble 
to prevent the small pieces of fuel 
from falling into the oruoible. 

AcidProof Alloys.— Thofollow- 
ing Imve a yellow colour : (a) Oopper, 
63; zinc, 42; manganese, 3S; aluminium, 
IJ. (h) Oopper, 70 , lead, 20 ; tin, 8 ; 
antimony,?, (o) Quu metal — Copper, 
75 ; lead, 16 , tin, 9 • 9 ; phosphorus, • 1. 
(d) Gun metal — Oopper, 88 ; lead, 10 ; 
tin, 2. 

Aioh, or ©edge’s Metal.— This 
is an alloy of zinc and copper in nearly 
the same proportions as in Muntz's 
metal, hut it oontains also a little iron, 
thus . — 

Copper . , . . 60'0 

Zino 38-2 

Iron 1-8 

It is very malleable at a red heat, and 
may be hammered, rolled, drawn into 
wire, or readily oast. It was formerly 
employed in Austria for casting can- 
non, and some Chinese cannon consist 
of a similar ahoy. 

Aluminium Alloys. —Someyeare 
ago Dr. Ludwig Maoh experimented 
with alloys for the production of 
motel mirrors. It was considered 
indispensable that the oomposition 
aimed at should he light, hard, tough, 
and susceptible of polish, and that its 
gloss should not be easily affected by 
the^ air. An equal mixture of mag- 
nesium and aluminium proved a very 
suitable alloy. Following up this dis- 
oovery, Dr. Maoh syetematieally tried 


all possible proportions of magnesium 
and aluminium according to their 
properties and technical adaptability, 
giving the most approved one the 
name of mngnahum, on the production 
of winch he obtained patent rights. 
Before this, various exporiments had 
been made, with a view to the dis- 
covery of suitable alloys , but as at 
that time neither of the two metals 
could he obtained teohmcally pure, 
the alloys did not possess the valuable 
properties which distinguish the new 
magnalium. 

Aluminium, as well as magnesium, 
is most difficult to work, masmuoh as 
the former chokes up the file, and is 
liable to break, while the latter is so 
tough that neither a file nor the 
turner’s ohisel can make any impres- 
sion. Magnalium, on the other hand, 
is more suitable than either of its 
component parts. Alloys containing 
up to 30 per cent, of magnesium 
furnish a metal the hardness of which 
lies about half-way between yellow 
and red brass, and wliich may he 
easily worked with any tool ; even the 
weakest screw-threads can be out 
with proper keenness. The chips are 
like those of yellow brass, the faces of 
the pieces are smooth and bright, and 
choking never takes place even with 
the finest files. Magnalium, more- 
over, is chemically less assailable than 
either of its components. Aluminium 
by itself has a very indifferent exterior, 
while magnesium by itself is greatly 
affected by the air, and oadatiou will 
gradually extend far into the interior. 
MugnaUum is silvery white, remains 
unaffected by exposure to the air, nor 
can ammonia or acetic or sulphuric 
acid liarm it m any way. It sur- 
passes aluminium in gloss, tractability, 
firmness, and lightness. 

The combinations of aluminium with 
oopper or with zinc can easily be made, 
but as these two metals are a great 
deal heavier than aluminium, all the 
advantages due to the light weight of 
the latter are lost. While aluminium 
has a specific weight of 2-7, the 
olloys referred to range between 3 
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and 3 '6. A notabla controat to this 
is presented by the apeoifio weight 
of magnalium, which is less than that 
of pure aluminium — namely, 2 to 2 • 6 
— according to composition. Magna- 
lium produced in Sweden shows a 
specific gravity of only 2 • 4 to 2 7 

Magnalium is sold m the form of 
bars, tubes, sheets, and wii'e. J'or 
melting purposes, crucibles of graphite 
or of iron are used, the inside of the 
latter having been lined with clay and 
magnesia. Molten magnalium can be 
poured into the thinnest vessels of a 
diameter of down to two imllimetrea 
and of the moat intricate forma, and 
will fill them up thoroughly and fault- 
lessly. It becomes soft at 670°, melts 
at 600°, and heoomea fluid at 630° 0. 
On account of its lightness and its 
sQvery white colour it is in a high 
degree suitable for metallic mount- 
ings on photographic apparatus, opti- 
cal instruments, and similar articles. 

Unfortunately, sea- water is immioal 
to magnalium, especially when the 
latter oomes in contact with other 
metals. 

In cases in which, for technical 
purposes, great solidity is of para- 
mount importance, as, lor instance, in 
regard to large castings, an alloy of 
foam 3 to 6 per cent, of magnesium is 
most suitable. An addition of 10 per 
cent, of magnesium would render 
magnalium brittle, wlule 30 per cent, 
of magnesium would reduce the solid- 
ity of the alloy still more. With only 
2-4 per cent, of magnesium added, 
magnalium can be forged at a tem- 
perature of 400° C., and will then act 
in a similar way to copper at red 
heat. If containmg less than 6 per 
cent, of magnesium, it may he forged 
in the cold state, and if perchance the 
hammering has rendered it too hard, 
it can be made malleable again by 
heating to a temperature of 500° C., 
and chilling it thereupon in cold 
water. (‘ Journal ' of the Franklin 
Institute.) 

(h) A writer in the ‘ Aluminium 
World’ gives the constituents of a 
hard alloy which has been found very 


useful for the spacing levers of type- 
writers. The metal now generally 
used for this purpose by the various 
typewriter companies is “ aluminium 
silver” or “silver metal," The pro- 
portions are given as follows ; — 

Copper . . . 67 '00 

Nickel . . 20 00 

Zinc . . 20 "00 

Aluminum . . 3 '00 

100 '00 

This alloy when used on typewrit- 
ing machines is nickel-plated, for the 
sake of the fii-st appearance ; but so 
far as coirosion is concerned, nickel- 
ing is unnecessary. In regard to its 
other qualities, they are of a character 
that recommends the alloy for many 
purposes. It is atifi’ and strong and 
cannot be bent to any extent without 
breaking, especially if the percentage 
of aluminum is increased to 3 ■ 6 per 
cent. ; it casta free from pinholes and 
blow-holes. The hqmd metal com- 
pletely fiUs the mould, givmg sharp, 
clean eastings, true to pattern ; its 
cost is not greater than brass ; its 
colour 18 silver white, and its hard- 
ness makes it suscoptible of a high 
polish. 

Aluminium Zinc. — The follow- 
ing alloys are strong, and meet all 
usual requirements • — 

A\. Zn. Cu Sn. 

For wire or sheet 28 6 

,, tubes , . 13 6 "8 '2 

I With good close 1 - 

grain f .... 

With good open \ „ 

grain / .... 

Aluminium Bronze.— (1) This 
alloy is composed of 90 parts of copper 
and 10 of Bluminium. It is a definite 
chemical compound, and was dis- 
covered by Dr. Percy. It was manu- 
factured for many years at Washing- 
ton, near Newcastle, by J. Lowthian 
Bell, who obtained it by meltmg the 
copper in a crucible made of graphite 
or some other highly refraotory mate- 
rial ; the correct proportion of metalUft 
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aluminium was added to the malted 
copper, the two metals uniting with 
evolution of intense heat. Aluminium 
bronze la of a yellow colour, resembling 
gold ; it is extremely hard and tena- 
cious, and possesses great malleability 
trad strength. It ia admirably adapted 
for the working parts of machinery 
where great durability is required, and 
has a power of witbatandiug compree- 
aiou nearly equal to that of the beat 
steel. Aluminium bronze coutaimug 
10 per cent, of aluminium posaeasee 
the maximum degree of hardneaa, 
strength, and tenaoity ; a lai'ger pro- 
portion of aluminium renders the 
alloy weak and brittle. It has a 
speoifie gravity of 7" 68 ; the weight of 
a oubio inch is 0'276 lb., and the ten- 
sile strength 82 tons per sq. in. 

(2) 100 parts copper and 10 alumin- 
ium, measured by weighiug, whan 
oombined is a durable alloy, which 
maybe forged and worked in the same 
manner as copper, and is the same 
colour as pale gold. 80 parts copper, 
19 zmo, and 1 aluminium form a good 
durable alloy, 

Anti-friotion Alloys. — A good 
white metal for lining journal boxes, 
plllow-blooks, eto., is made of — 

Copper 4 parts 

Tin 98 „ 

Antimony . . . . 8 ,, 

In this the tin is in excess, and the 

alloy ia prepared in a roundabout way : 
12 parts copper axe first melted, and 
then 36 of tm are added ; 24 of anti- 
mony are put in, and than 30 of tin, 
the temperature being lowered as soon 
03 the copper is molted, in order not 
to oxidise the tin and antimony, the 
surface of the bath being protected 
from contact with the air. The alloy 
thus mode is subsequently remelted in 
the proportion of 60 parts alloy to 100 
tin. For small journals, where the 
friction is not great, both the copper 
and antimony may be doubled in 
quantity. An alloy of 1 port copper, 
60 tin, and 6 antimony, has a greasy 
feel, and is good for machines not 
overworked ; .hut a better metal for 


lining bearings subjected to rapid, not 
heavy friction, is made of 86 pai-ts lead, 
16 antimony Vaucher’s alloy is com- 
posed mainly of zinc and tm, with 
small quantities of lead and antimony, 
tho last being melted separately. 
Brasses for locomotive bearmgs are 
usually made of — 

Copper 64 parts 

Tiu . . . . 7 „ 

Zmo 1 ,, 


Babbitt's metal (see below) may be 
described as a tiu alloy, 10 parts of 
that metal being used m conjunction 
with 1 each of copper and antimony. 
In recent years, phosphor bronze and 
manganese bronze have established a 
good reputation, and latterly cadmium 
has attracted some attention as an in- 
gredient in alloys for bearings. It 
fuses below a red heat, and volatibaes 
so readily at the ordiuaiy temperatures 
necessary for making alloys, that great 
difficulty has been expenenoed in usmg 
it os an ingredient. It is malleable 
and duotUe, is hai der and more tena- 
cious than tin, but sods paper as lead 
does when it is rubbed over it. Possi- 
bly this property lias attracted in- 
ventors to it, as the fine particles thus 
removed on shght friction would pro- 
bably produce a highly smooth surface 
on a bearing made of an alloy contain- 
ing cadmium. The proportions pre- 
ferred ai e — 


Copper . 
Nickel 
Cadmium 
Zinc and Tin . 


. 660 parts 

• 275 „ 

• 60 ,, 

• 26 » 


On different lines of railway, and in 
■various countiies, a very large number 
of alloys have been tried for bearmgs. 
Thus, where the freight ia light, bear- 
ings made of an alloy of lead and anti- 
mony have been found to give good 
results — the life of the journal being 
prolonged at the expense of the bearing 
and with an increased consumption of 
lubricant. .Alloys of tin and copper 
have been tried ; but, except in some 
few proportions, they are too hard ; 
though when the tiu propoudorates, 
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and there is an addition of antimony, 
a good bearing la obtained, but at too 
high a price. Bearings of white metal, 
and of an alloy of antimony and lead, 
possess the advantage that they are 
easily replaced ; but unless the supply 
of lubricant is kept up, they soon wear 
out, and tbo latter rapidly fuse, if the 
journal becomes heated. White metal 
bearings, with the copper and antimony 
reponderating, are too hard, too 
rittle, and break under heavy loads ; 
while, if the tin is in excess, and they 
are subjected to great pressure, they 
soon wear out of shape. Dr. Kiiuzal 
■inade many experiments on bearings, 
and concluded that for a bearing to 
poaseaa all the required qualities it 
should be heterogeneous in constitu- 
tion, and that its skeleton, so to apeak, 
should be made of a metal os tenacious 
as possible, the hardness of wbiob is 
nearly equal to that of the journal, so 
as to enable it to resist the shocks to 
which it is subjected without changing 
its shape. The instorstioes or pores of 
the skeleton should contain a soft 
metal. The final result of Dr. KUn- 
zeTs investigations was the invention 
of his patented alloy, which consists 
of phosphor-bi onze, with certain quan- 
tities of lead and tin added to form the 
sBft alloy for filling the pores. By 
varying the proportions of the ingre- 
dients, and by adding or omitting the 
roportion of zinc, the hardness of the 
earing may be adapted to that of the 
journal. (‘Eng. Meoh.’) 

Antimony. — (a) Tin is now so 
high in prioe that we find many brass 
foundries going back to the addition 
of antimony to oertaiu bronze mixtures 
to cheapen them. The practice con- 
sists in replacing part of the tin in the 
mixture by antimony. To be sure, 
spelter is also used ; but there are 
certain cases m which a bronze metal 
is desired which shall be bard and stiff, 
and yet have a good colour. The 
addition of a considerable quantity of 
spelter is necessary for accompliahmg 
the same tiling, and this alters the 
colour too much. 

A favourite mixture used for many 


classes of work in which stiffness and 
colour are required is the foUowmg ; 
Copper 88 per cent, or 10 lb., zino 
6 '50 per cent, or 10 oz., tin 2 ’76 per 
cent, or 6 oz., lead 2 ’25 per cent, or 
i oz., antimony 1 ' 50 per cent, or 3 oz. 

While we are not in favour of adding 
antimony to bronze mixtures, as it pro- 
duces red-shortness, there are, perhaps, 
many ornamental eastings such as 
buckles or similar cheap work in which 
an “Oreidc” colour is deshed, and the 
price of which will not afford the use 
of much tin. We advise those who 
are not acquainted with those mixtures 
to try them on a small scale before 
going ahead, as it may not suit their 
case. Do not use for any work re- 
quiring much strength. (‘ The Brass 
World.') 

(5) Antimony imparts a peculiar 
beautiful red colour to copper, vary- 
ing fi-om rose-red in a little copper and 
much antimony, to crimson or violet 
when equal parts of these metals ore 
melted together. 

Babbitt’s Attrition Metal. — 
Melt separately i lb. of copper, 12 lb. 
best quality tin, 8 lb. regulus of anti- 
mony, and 12 lb, more of tm wliile 
the composition is in a melted state. 
Pour the antimony into the tin, then 
mix with the copper away from the 
fire in a separate pot. 

In melting the composition, it is 
bettor to keep a small quantity of 
powdered charcoal on the surface of 
the metal. The above composition is 
called “hardening." For liumg-metal, 
take 1 lb. of hardening and melt it 
with 2 lb. of tin, which produces the 
Iming-metnl for use. Thus the pro- 
portions for lining-metal are, 4 lb. of 
copper, 8 lb. of regulus of antimony, 
and 90 lb. of tin. 

Bearing' Brasses should have a 
special composition, much border than 
oommoii brass ; the following propor- 
tions are found to serve the purpose 
well : Copper 80 to 82 per cent., tin 
10 to lit, zinc 2 to 4, Soma use this 
foimula ; Copper 84, tin 12, and zinc 4. 
A cheaper bearing brass is made from 
copper 61 par cent., tin 8, bard scrap 
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41 por cent. To somo extent tho 
mixtures 3uat described are being dis- 
placed in favour of oartam propnetaiy 
bronzes and by anti-fnotion wlute 
metals ; but there is always occasion 
for the use of this formula on standard 
work. 

Bell-Metal.— An alloy of copper 
and tin m proportions varying from 3 
to 6 parts of copper to 1 of tin It is 
of a y ellowiah-grey colour, hard, brittle, 
and sonorous, and exhibits a fine-grained 
fracture. Cooled suddenly from a red 
heat, it becomes soft, but regains its 
hardness after being re-heated and 
oocled very slowly. Small house-bells 
ore usually made of an alloy of 2 parts 
of copper with 1 of tin ; but for larger 
bells a liigher proportion of copper is 
needed. 

The larger the propovtiou of copper 
in the alloy, the deeper and graver is 
the tone of the boUs formed from it. 
The addition of tm, iron, or zing causes 
them to give out a sharper tone. Where 
the quality of the tone is the chief 
object sought after, oaro must be taken 
to employ only commaroially pure 
oopper. The presence of lead, even 
in very small quantities, prejuelioially 
afifeots the sonorousness of the alloy. 

The composition of some varieties of 
bell-metal is shown below : — 

(1) Copper, 39 parts ; tin 11. This 
is the most sonorous of all the alloys 
of oopper and zmo. 

(2) Copper, 77 parts ; tin, 21 ; anti- 
mony, 2. Paler and inferior to tho 
above. (‘ Founders' Standard. ') 

(3) Copper, 4 parts , tin, 1. Very 
deep-toned and sonorous. 

(4) Copper, 3 parts ; tin, 1 . Used 
for ohm'ch and other largo hells. 

(6) Oopper, 17 poi'ts ; tm. 8. Best 
proportions for house-hells, liand-bells, 
etc. 

(6) Copper, 72 parts; tin, 26 iron, 
Used by the Paris houses for the 

hells of small clocks. 

(7) Copper, 6 lb. ; nickel, 1 lb. ; 
melted and cooled ; add 1 lb. zinc and 
J oz. aluminium ; melt and cool ; melt 
again, and add J oz. mercury and 6 lb. 
melted copper. Said not to tarnwh 


nor crack, and to be lighter in weight 
and give hotter sound. 

Bismuth. Bronze. — A metalHo 
alloy, which the inventor calls bismuth 
bronze, was introduced by Webster, os 
specially suitable for use in sea-water, 
for telegraph and musio wires, and for 
domestic articles. The composition 
varies slightly with the purpose for 
which the bronze is to be used, but in 
all cases the proportion of bismuth is 
very small. For a hard alloy, he takes 
1 pait bismuth and 10 of tm, and 
having melted them, mixes them 
thoroughly as a separata or preliminary 
alloy. For a hard bismuth bronze he 
then takes 69 parts oopper, 21 spelter, 

9 nickel, and 1 of the bismuth tin 
alloy. ’The metals are melted in a 
furnaoo or crucible, thoroughly mixed, 
and run into moulds for future use. 
This bronze is bard, tough, and sonor- 
ous ; it may be used in the manufac- 
ture of sorew-propeUer blades, shafts, 
tubes and other appliances employed 
partially or constantly in sea-water, 
being specially suited to withstand the 
destructive action of salt-water. In 
consequence of its toughness it is well 
suited for telegraph wires and other 
purposes where much strain has to be 
borne. From its sonorous quality, it 
is well adapted for piano and other 
musio wires. For domestio utensils, 
and other articles generally exposed to 
atmospheric influence, the composition 
is 1 fiart bismuth, 1 alummium, and 
15 tin, melted together to form the 
separate or pi eliminary ahoy, wliich is 
added in the proportion of 1 per cent, 
to the above described alloy of copper, 
spelter, and nickel. The residting 
bronze forma a durable, bright, and 
hard alloy suited for the manufacture 
of spoons, forks, knives, diah-covars, 
kettles, tea-pots, jugs, and numerous 
other utensils. 'These alloys are said 
to resist oxidation, to polish well and 
easily, and to keep their colour well. 

Bras A — (a) Brass is perhaps the 
most usefuland importantaUoy known. 
Its composition varies widely with the 
uses for which it is intended, hut its 
constituents ai’e copper and zinc, usual- 
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lyin the proportions of nearly two parts 
of the former to one part of the latter. 
Brass may also contain small quantities 
of tm and lead. The qualities which 
render this alloy so valuable may be 
briefly enumerated as follows ; It is 
harder than copper, and consequently 
better able to resist wear and tear. It 
is very malleable and ductile, and 
therefore admits of being either rolled 
into tliiu sheets, sliaped with the 
hammer, drawn into fine wire, or 
raised by stamping into objects of 
various forms. It is readily fusible, 
and therefore easily oast at a lower 
temperatui’e than copper. It resists 
the influences of the atmosphere better 
than copper, although, if unprotected 
by lacquer or vai'msh, it rapidly tar- 
nishes and blackens on exposure to the 
air. Finally, brass has a flue yellow 
colour, and is capable of reoeiviug a 
beautiful polish. 

The malleabiUty of brass varies with 
its composition and with its tampera- 
turo j it is also affected, to a sensible 
degree, by the preseuoo, even in min- 
ute quantities, of certain other metals. 
Some varieties of brass are malleable 
only when cold, others only when hot, 
and others, again, are never malleable. 
At a temperature j ust below its fusing- 
point, brass, like copper, is biittle, and 
may be powdered m a mortal-. Alloys 
of copper and zinc present a great 
variety of colour, langmg botweeu the 
reddish hue of the former aud the 
bluish- white of the latter ; the transi- 
tion 18 gradual, aud passes through ell 
the intermediate stages of yellow. 
The table given on p. 56 represents the 
intensity of colour, hardness, and 
fusibility possessed by these different 
alloys. 

Bi-ass which is required for roUiug 
into shoots should contain no anti- 
mony, os this metal renders the ahoy 
very brittle, and extremely liable to 
crack. That which has to be turned 
contains invariably a small proportion 
of lead, usually about 2 per cent. , this 
addition is made when the ornoihle 
containing the fused metals is taken 
out of the furnace. The following is 


an analysis of a brass which is well 
adapted for this purpose . Copper, 
66‘8 ; zinc, 31-8 ; lead, 2‘16 ; tin, 
0-26. The presence of tm was bo- 
heved to be occidental. Brass required 
for engraving upon should always con- 
tain a little tm, in order to render it 
sufficiently firm. Brass laminates well 
m the rolling mill cold, as long as it 
is kept sufficiently soft ; but os by 
lammation the metal hardens and be- 
comes brittle, it is necessary to restore 
its tenacity by annealing in an oven or 
reverberatory furnace. The same pro- 
cess of annealing is necessary in the 
manufaotm-6 of brass wire, which is 
obtained by drawing it through holes 
in steel plates, polished carefully and 
adjusted in aeries, graduated in size, 
so as not to diminish too rapidly, and 
thus render it necessary to employ so 
much power for drawing os would 
cause the breaking of the wire. Brass 
is not usually so prepared a.9 to admit 
of its being hammered out, as is dono 
m the manufacture of copper utensils ; 
but a hi ass-foil or Dutch metal, of the 
colour and approaching the thinness of 
gold-leaf, is manufactured by beating 
out thin sheets of brass with hammers 
worked by water-power, making 300 or 
400 strokes per minute. 

The copper is first placed in the” 
crucible, aud the sdne is added to it 
bit by bit with much caution, as soon 
as the former tnetal is in a state of 
incipient fusion. The ingots of copper 
should be heated to redness before 
being put into the crucible. Wlien 
the mixture is well fused together, the 
emders are removed, and it is poured, 
if required for casting, into sand- 
moulds ; if, on the contrary, it is to be 
used for rolling, it is cooled in close 
iron ingot-moulds, previously heated, 
oiled, and dusted lightly over in the 
interior with powdered charcoal. A 
loss of zinc invambly occurs by vola- 
tilisation, which is always taken into 
consideration when weighing out the 
metal. 

(J) The following formula) show the 
composition of different varieties of 
brass : — 
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For hutton brass, an alloy of 8 parts 
of copper and 6 of zmc is commonly 
used. An alloy paler in colour, and 
used for the common buttons, oonaiata 
of 25 of copper, 20 of zma, 3 of lead, 
and 2 of tin. 

Foryfiie brass, an alloy of 2 parts of 
copper with 1 of zinc is the coiTOct 
proportion ; the metals are melted 
separately, poured suddenly together, 
and united by vigorous stiiriug By 
raising the proportion of copper to 7 
parts of copper and 3 of zinc, a bright- 
yellow and malleable alloy is obtained , 
4 of copper and 1 of zinc yields a metal 
of darker colour than the last. 

Brass for fine castings is an alloy of 
62 parts of copper, 36 of sane, 2 of 
lead, and 1 of tm ; this is rather pale 
and brittle. An alloy used for the 
same purpose, and of a deep, rich 
colour, consists of 90 copper, 7 zinc, 
2 tin, 1 lead. 

For gilding, good proportions are ; 
64 parts copper, 32 zino, 3 lead, 1 tin. 

For malleable brass, good propor- 
tions are ; 33 parts copper, 26 zmo, 
or, 3 copper and 2 zino. These are 
malleable when hot. 

For soldering, an alloy of 12 parts 
fine brass, 6 zino, 1 tm, molted to- 
gether, is most commonly employed. 

' For turning, the proportions are , 
98 parts fine brass, 2 lead, both melted 
together ; or, 66 copper, 33 zdno, 2 
lead. 

For vyire, an alloy of 72 parts copper, 
28 zinc, is commonly used ; this alloy 
must be afterwards hardened by tem- 
pering. 

(o) The best plan of making brass is 
to melt the copper in a black-lead 
crucible first, dry the zinc as much 
as possible, and immerse the whole of 
the zino into the copper when the 
latter is not hotter than barely to con- 
tinue fluid. Drop a piece of borax the 
size of a walnut mto the pot. When 
the surface of the hot metal is kept 
covered by fine charcoal, or by borax, 
it is prevented from burning, and the 
smallest loss of zme is sustained. 

The melting tmether of tin and 
copper is less difficult than that of 


zme and copper, because tin is not so 
hablo to evaporate as zinc, and little 
metal is lost. The appearance of the 
alloy may be improved by covermg the 
malted metal with about 1 per cent, 
of dried potash ; or, better still, a 
mixture of potash and soda. This 
flux has a remarkable influence on the 
colour, and particularly on the tenacity 
of the alloy. The former becomes 
more red, and the latter stronger. 
The scum forming on the surface by 
this addition ought to he removed 
before the metal is cast. Tin and 
copper are liable to separation in cool- 
ing : this can be prevented, at least 
partly, by turning the mould contain- 
ing the fluid metal, and keeping it in 
motion until it is dulled. 

Ordinai-y brass for castings : 20 

copper, 2J tin, li zinc. 

itard brass for castings ‘ 25 copper, 
4J tin, 2 zipo. 

lied brass for fine castings • 24 
copper, 6 zinc, 1 bismuth ; add the 
bismuth last before pouring off. 

fled brass for turning ; (a) 24 copper, 
6 zinc, J lead ; add the lead last before 
pouring off. (b) 32 copper, 10 zino, 
1 lead, (o) 160 lb copper, 60 lb. zinc, 
10 lb. lead, 44 oz. antimony. 

Rolled brass : 32 copper, 10 zinc, 
IJ tin. 

Ydlcnii brass ■ (a) 70 copper, 30 
zmo. (6) 20 lb. copper, 1 0 lb. zme, 1 to 
6 oz lead added just before pouring. 

Britannia Metal. — 

Good : 160 tin, 10 antimony, 3 
copper. 

Second : 140 tin, 9 antimony, 3 
copper. 

Casting : (a) 210 tin, 12 antimony, 
4 copper. (6) 100 tin, 6 antimony, 5 
hardening. (Soe below.) 

Handles : 140 tin, 6 antimony, 2 
copper. 

Lamps : 300 tin, 16 antimony, 4 
copper. 

Registers : 100 tin, 8 antimony, S 
hardening. 

Spinning : 100 tin, 4 antimony, 4 
hardening. 

^oons : 100 tin, 10 antimony, 6 
hardening. 
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Spouts : 140 tin, 6 antimony, 3 
copper. 

Hardening : 2 copper, 1 tin. 

Bronze. — This alloy lias been 
known and employed aiuoe very re- 
mote ages. It was used exclusively 
by the anoieute for making swords 
and other sharp inatruinents, for coin- 
age, statues, and many other useful 
and ornamental purposes. It is com- 
posed of copper and tin, sometimes 
with the addition of a httle zmc and 
lead. Great variations are made m 
the proportions of the two chief oon- 
atituents, according to the uatm'a of 
the apphcation for which it is destined. 
For statuary, the proportions used by 
the Brothers KeUer, the most noted 
bronze-founders of modern times, were 
copper, 91 '40 ; zinc, 6‘53 ; tm, 1‘70 ; 
and lead, 1'37. The bronze coinage 
of this country ooutaius 95 parts cop- 
per, 4 of tm, and 1 of zinc. Tho 
addition of a little zinc to the alloy is 
an advantage, but too much diminishes 
its tenacity ; load is objeotiouahle, 
oiving to its tendency to sink after 
onsting, thus destroying the homo- 
geneity of the aUoy, The metals 
should be melted inpidly to prevent 
loss of metal by oxidation, and the 
melted mass should be covered with a 
layer of charcoal, and kept ooustantly 
stirred. The operation is generally 
carried on in refractory crucibles, 
heated in a reverberatory furnace of 
suitable form. The cooling iu tho 
moulds must be as rapid as possible, 
in order to prevent the separation of 
the metals. 

The composition of different kinds 
of bronze is shown below , — 

For edge-tools . 100 parts copper, 
1 4 tin ; when properly tempered, this 
alloy is capable of taking nearly as lino 
an edge as steel. 

For gilding : (1) copper, 82 parts ; 
zinc, 18 ; tin, 3 ; lead, IJ ; (2) coppei’, 
83 ; zinc, 17 ; tin, 2 ; lead, 1 ; (3) 
copper, 70 , zinc, 26 ; tm, 2 , lead, 3. 
Nos. 2 and 3 represent oxtremes. 

For medals : (1) copper, 89 parts ; 
tin, 8 ; zinc, 3 ; this alloy takes a 
sliarp impression by stamping ; (2) 


(Chaudet) copper, 96 parts ; tm, 4 
or 6. 

For mortars : copper, 93 parts ; 
load, 6 , tin, 2. 

Ornaments. — (a) Copper, 82 parts ; 
tin, 3 parts ; zinc, 18 parts ; and lead, 

2 ports. 

(J) Copper, 83 parts ; zinc, 17 ports ; 
tm, 1 part ; lead, J part. 

For statuary ; (1) copper, 88 parts ; 
tin, 9 ; zinc, 2 ; lead, 1 ; (2) copper, 
821 ; lOJ ; tin, 6 ; lead, 2 ; nearly 
the proportions of the celebrated statue 
of Louis XV. ; (3) copper, 90 ; tin, 9 ; 
load, 1 ; (4) copper, 91 ; tin, 9 ; (6) 
copper, 91'4; zinc, 6'6 ; tin, i‘6 ; 
lead, 1'4; (6) copper, 89*36 ; tin, 
10 '06 ; zinc, 0‘6 ; lead, O'l. 

Bullet Sletai, — 98 lead to 2 ar- 
aemc. For round shot the fused metal 
IS dropped from a high elevation in a 
shot tower into a basin of water ; or 
thrown down a stack of limited height, 
in whiob a strong draught of air is pro- 
duced by a blast machine. 

Chinese Silver. — 66 *2 parts 
copper, 19*6 zinc, 13 nickel, 2 ■ 5 silver, 
and 12 cobalt of iron. 

Cock Metal. — Copper, 20 lb. ; 
lead, 8 lb. ; litharge, 1 oz. ; antimony, 

3 oz. 

Cymbals, Gongs, and Tam- 
tams. — (tt) 100 parts of copper with 
about26oftm. To give this compound 
the BonorouB property in the highest 
degree, tho piece should he ignited 
after it is cast, and then plunged 
immediately into cold water. 

(6) 80 parts of copper and 20 of 
tin, hammered out mtli frequent an- 
nealing. 

(c) An alloy of 78 of copper and 22 
of tin answers better, and can be rolled 
out. 

Fusible Alloys.— Several alloys 
having very low melting-points are 
used for puiposes where great soft- 
ness is required. They are chiefly as 
foUows ■ (1) 8 parts bismuth, 6 lead, 
3 tin, melted together ; melting-point, 
202° F. (94 '6° C.). (2) 2 parts bis- 
muth, 6 lead, 3 tin ; melts in boiling 
water. (8) 5 parts bismuth, 3 lead, 
2 tin ; melts at 197° F. (92° 0.). (4) 
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15 parts bismutli, 8 lead, 4 tin, 3 cad- 
mium ; known as “Wood’s patent” ; 
has a brilliant metallic lustre, does not 
tarnish readily, and melts between 160° 
and 160° F. (66J° to 71° C.). (6) 

6 volumes each of bismuth, lead, and 
tin, with 4 of cadmium, form an alloy 
which IS quite liquidat 160° F. (66 J° C.). 
(6) 4 volumes each of bismuth, lead, 
and tin, ivith 3 of cadmium, fuses at 
163J °F. (67j° C.). (7) 2 volumes each 
of bismuth, lead, and tin, with 1 of cad- 
mium, or 1 volume of each of the four 
metals, fuses at 166^° P. (88^° C.). 
(8) 1 part tin, 1 lead, 2 bismuth ; melts 
at 200° F. (93-6° 0._). (9) 16 parts 
bismuth, 8 lead, 4 tin, 2 cadmium ; 
melts below 140° F. (60° G.). N.B . — 
AH the alloys containing cadmium are 
liable to undergo rapid oxidation in 
contact with water. 

“Fusible Plug” Alloys. — 
Kraft’s alloy ; melting point, 219° F. 
(104° 0.) ; ooutaiuB 6 bismuth, 2 lead, 
1 tin. 

Homherg’s aUoy : melting point, 
261J° F. (122° 0.) ; contains 3 bis- 
muth, 3 lead, 3 tin, 

Rose’s alloy : melting point, 199° F, 
(93° 0.) ; contains 2 bismuth, 2 lead, 
and 2 tin, 

German Silver. — This alloy is 
•much used as a substitute for silver ; 
it is composed of copper, zinc, and 
nickel. The proportions of the thi-ee 
metals are various. When intended as 
a substitute for silver, they are 60 parts 
copper, 26 zinc, and 26 mokel ; castmgs, 
such as candlesticks, etc. , are made of 
an alloy containing 60 parts of copper, 
and 20 of each of the other two con- 
stituents. Germansdver is harderthan 
silver, and susceptible of a high polish. 
It is of a greyish- white colour ; fuses at 
a bright-red heat, the zino being vola- 
tilised in the open air. The three 
metals, in a state of division and inti- 
mately mixed, may he melted together 
in a crucible, having copper at the top 
and bottom. The whole is covered with 
a coating of fine charcoal, and strongly 
heated in an air furnace with a strong 
draught. Or the copper and nickel 
may he first melted in the crucible. 


fragmeuts of hot zino being afterwards 
added. To aid the fusion of the mokel, 
the mixture should be well stirred. 
Lead is sometimes added, also iron, for 
the purpose of whitening the alloy. 

Actual analyses of various kinds of 
German silver (including Argeutan, 
Madlechort and Packfong) show the 
following proportions ■ — 

(a) Copper, 60 parts ; nickel, 20 ; 
zino, 30 ; very malleable, and takes a 
high polish. 

(5) Copper, 60 parts ; mckel, 26 ; 
zinc, 24 ; good imitation of silver. 

(c) Copper, 41 parts ; nickel, 18 ; 
zinc, 41 ; rather brittle. 

(d) Copper, 60 parts ; nickel, 26 ; 
zinc, 26 ; good imitation of silver ; 
white and malleable. 

(e) Copper, 60 parts ; nickel, 26 ; 
zino, 20 ; for rolling and wire ; very 
tough and malleable. 

(/) Copper, 40J parts ; nickel, 31i ; 
iron, 2J ; zinc, 26J ; made from Hill- 
burghausen ore ; equal to best Chinese 
sample. 

(p) Equal ports of copper and nickel ; 
recommended by Pfilouze as being su- 
perior to any aUoya containing zino. 

(A) Copper, 65 parts ; nidcel, 24 ; 
zino, 16 ; tin, 3 ; iron, 2 ; white motal 
spoon, sold ns German plate. 

(i) 10 parts copper brings and 4 
partsarsemcin alternatelayers, covered 
with salt, make a white alloy almost 
resembling silver. 

(A) Copper, 50 lb. ; zino, 26 lb. ; 
nickel, 26 Ih. 

(l) Copper, 60 Ih. , zinc, 20 lb. ; 
nickel (best pulverised), 10 lb. 

(m) Copper, 60 lb. ; zino, 20 Ib. ; 
mokel, 26 lb. Used for spoons, forks, 
and table ware. 

(n) Frick’s. 63-39 parts copper, 
17-4 nickel, 13 zinc. 

(o) Copper, 60 lb. ; zino, 20 lb. ; 
nickel, 20 lb. ; lead, 3 lb. ; iron (that 
of tin plate being best), 2 lb. 

(p) In melting the alloy for German 
silver, it is difficult to combine a 
definite proportion of zino with the 
compound of nickel and copper pre- 
viously prepared. In fusing the three 
metals together there is always a loss 
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of zinc by volatilisation, wIiicK may be 
lessened by placing it beneath the 
copper in the crucible. The best 
method is to mix the copper and nickel, 
both in grains first, place them, thus 
mixed, in the crucible, when melted 
add the zinc and a piece of borax the 
size of a walnut. The zino will grad- 
ually dissolve in the fluid copper, and 
the heat may be raised as their ilmd- 
ity increases. In this instance, as in 
all others of forming alloys, it is pro- 
fitable to mix the oxides of the various 
metals together, and reduce them 
under the protection of a suitable flux. 
The metal nickel can be produced 
only from pure oxide of nickel ; and, 
as purity of the alloy is essential to 
good quality, the common commercial 
zino is not sufficiently pure for form- 
ing argentan. Copper cannot well be 
used in the foi'm of oxide, but grain 
copper or wire-scraps will serve equally 
as well, 

Gold, Artiflcial. — (a) Pure cop- 
per, 100 parts ; zinc or preferably tin, 
17 parts ; magnesia, 6 parts ; sal- 
ammoniac, S' 6 parts ; quicklime, 1'8 
part ; tartar, 9 parts. The copper is 
first melted , the magnesia, sal-am- 
momao, lime, and tartar are then 
added, separately and by degrees, in 
the form of powder ; the whole is now 
briskly stirred for about lialf an hour, 
80 as to mix thoroughly, and then the 
zinc is added m small grains by tlu'ow- 
ing it on the surface and stirring till it 
is entirely fused ; the crucible is then 
covered, and the fusion is maintained 
for about 35 minutes. The surface is 
then skimmed and the alloy is ready 
for casting. It has a fine gi-ain, is 
malleable, and takes a splendid polish. 
Does not con'ode readily, and for 
many purposes is an excellent suhsti- 
•tuta for gold. When tarnished, its 
brillianoy can be restored by a little 
acidulated water. 

(J) Copper, 18 parts ; platinum, 7 
parts ; zino, 1 part ; fused together. 
This alloy resembles gold of 16 carats 
fine, or and will resist the action of 
nitric acid, unless very concentrated 
and boiling. 


(e) Platinum, 10 parts ; copper, 7 
parte ; zmo, 1 part ; put in a crucible, 
cover with charcoal powder, and melt 
into a mass. 

Gun-Metal, — (a) This is also an 
alloy of copper and tin, in the propor- 
tions of 8 or 9 parts of the former to 1 
of the lattei'. It is a vei’y tenacious 
metal, easily forged, and possesses a 
considerable amount of resistance ; it 
is the metal of which large guns were 
formerly cast, whence the name. In 
order to make a perfectly uniform alloy, 
the melted metals should he cooled in 
the moulds as rapidly as possible. 
Gun-metal of the above composition 
has a speoiflo gravity of 8 ' 462 ; the 
weight of a cub. in. is O' 304 lb., and 
its tensile strength 16 '2 tons to the 
sq. in. 

The composition employed by the 
Kellers is — 100 of copper, 9 of tin, 
and 6 of zinc. Fesquet states the 
proportions adopted by the chief 
European armouries as follows : — 



Copper. 

Tin. 

England . . 

. 100 

12'6 

>> • • 

. 90 

10 

3> • 

Austria, Bavaria, ‘ 
Prussia, Russia, 

. 88-9Z 

12-8 

100 

10 

Saxony. 

Spain 

) 

100 

11 


(J) Brass, 112 lb. ; zino, 14 lb. ; 
tin, 7 lb. 

Inoxidisable Alloys. — A new 
alloy, which resembles silver, and is 
very ductile and malleable, is com- 
posed of 66 parts iron, 23 of nickel, 4 of 
tungsten, 6 of aluininium, and 6 of 
copper. The iron and the tungsten 
are melted together and then granu- 
lated, and the water into which the 
mixture is poured for this purpose 
must contain 1 lb. of slaked lime, and 
the same quantity of potash, to every 
lion. The product formed by the 
sion of the nickel, the copper, and 
the aluminium is also granulated in 
water containing the same proportion 
of lime and potash ; and during the 
meltiug, the metals in the 2 crucibles 
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must be kept covered with a flux made 
of 2 parts borax and 2 of saltpetre. A 
piece of soda or potash weighing about 
,2^ of the whole mass, is put into the 
crucible containing the copper, nickel, 
and aluminium, in order to prevent the 
oxidation of the last-named metal ; 
and to prevent the same action taking 
place with the copper a small piece of 
charcoal is added. It is advisable 
before the operation of granulation, to 
well stir the contents of the 2 cruci- 
bles. The granulated metals are 
dried, melted in the proportion given 
above, well shaken, and then run into 
bars. The metal is called “ aideraph- 
thite.” Another formula for its 
preparation is . 86 parts iron, 23 nickel, 
6 copper, and 4 tungsten. 

Lemarquand’s inoxidisable alloy 
contains 760 copper, 140 nickel, 20 
black oxide of cobalt, 18 rod tin, 72 
pure zinc. 

Marhe's consists of 10 parts of iron, 
36 nickel, 26 brass, 20 tin, 10 zinc, 
plunged while hot into a mixture of 
80 parts sulphuric acid, 10 nitric acid, 
6 hydrochloric acid, 25 water. 

Impressions. — Lead, Sib. ; tin, 
2 lb. ; bismuth, 6 lb. 

Iridio-Platinum. — Platinum is 
capable of being united to most other 
metals, the alloys being as a rule more 
fusible than platinum itself. It occurs 
in nature in combination with a rare 
metal called iridium, mth which it is 
often alloyed ; the resulting metal is 
called iridio-platirw/ni, and though still 
malleable is harder than platinum, and 
unattached by aqua regia, it is also 
much less readily fusible than platinum 
itself. Silver is hardened, hut ren- 
dered brittle, by being alloyed with 
very small quantities of platinum. 

Iron Alloys. — 111 substances 
added to iron, according to Kirk, make 
it more fusible. Lead added in small 
quantity makes iron soft and tough, 
hut in excess renders it “extreme 
cold-short. ” Copper induces ‘ ‘ extreme 
red-short "-ness, and over 1 per cant, 
will moke the u’on “cold-short,” but 
small quantities increase the strength 
of iron when cold. Arsenic imparts a 


silvery whiteness, but renders the iron 
brittle. Tin also whitens iron, and m 
about equal proportions makes it as 
hard as steel, hut the alloy cannot be 
forged. The cliromium alloy of iron 
is as hard as bovt, hut difficult to make. 
Tungsten steel, coutaming 6 to 8 per 
cent, of the former metal, is exces- 
sively hard and tough, hut requires 
much care in manufacture. Silver 
renders iron hard, brittle, and very 
liable to corrosion. Gold produces 
toughness, and a yellow colour ; this 
alloy IS used for small non castings. 
Carbon increases the fusibility ; 1 to 2 
per cent, makes hard cast iron, 6 to 6 
foundry iron, less than 1 per cent, 
renders the iron very hard and brittle, 
and over 6 per cent, causes extreme 
brittleness. Sulphur causes iron to be 
both hard and brittle, when either hot 
or cold, and it makes molten iron 
“short-lived” , fuel containing sulphur 
should not be used for meltmg iron m 
contact with the fuel. Phosphorus is 
very injm'iouB to iron , 7} per cent, will 
cause iron to he very hard and brittle 
when cold, hut it imparts a hriUiaut 
and white colour to iron more perfectly 
than any other metal. Silicon makes 
iron brittle and hard ; it has a similar 
effect to phosphorus, but it is not so 
injurious. All cast iron coutams more 
or less cai-bon, sulphur, phosphorus, 
and silicon, and, as these substances 
predominate, they form hard or soft, 
strong or brittle h-ons ; and as all 
anthracite coal and coke con tain more or 
less of these substances, anthracite or 
coke iron is less pure and more variable 
than charcoal iron, and, on account of 
the uncertain amount of these impuri- 
ties contained in cast iron, it is very 
difficult to make an alloy of h-on and 
other metals with any certainty as to 
the result . for this reason, alloyed iron 
is very httle used. 

Faraday and Stodart made a nickel- 
iron alloy by addmg 3 per cent, of nickel 
toagood iron, and exposing in a cruci- 
ble toahightemperatui-e dui-ing several 
hours. The metals were melted ; and 
on examining the button, the nickel 
was found combined with the u’on. The 
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alloy appeared to be as malleable and 
easily worked as pure iron ; its colour 
was tolerably wlute when polished ; the 
specific gravity was 7 ' 801. On melting 
horse-shoe nails with 10 per cent, of 
nickel, the metals were found perfectly 
combined but the alloy was less mal- 
leable, and easily broken under the 
hammer. Polished it had a yellow 
tinge ; its specific gravity was 7 ' 849. 
This alloy was affected very slightly 
by humidity, compared to what would 
have happened had the iron been pure. 
According to Berthier, the alloy, con- 
sisting of — 

Iron . . O' 917 12 at. 

Nickel , . 0'083 1 „ 

which is obtained by reducing a mix- 
ture of the 2 oxides in a crucible hnad 
with ohaaooal, is aemi-duotUe, very 
tenacious, and has agranular fracture, 
slightly lamellar, 

Ironinallstataa (malleable, oast, and 
sheet) unites with gold in any propor- 
tion by fusion : 3 parts iron and 1 of 
gold enter into fusion together at a 
temperature infei ior to that iiaoessaty 
for melting iron ; equal parts of the 2 
metals give, by fusion, a greyish mass, 
somewliat brittle, and attracted by the 
magnet ; with 6 parts gold and 1 of iron, 
a white alloy is obtained, which is at- 
tracted by the magnet, ductile while 
cold, and at a moderate heat becomes 
yellow, red, and blue ; 9 of iron and 

I of gold form an alloy which resists 
the file, unless previously subjected to 
a red heat ; with 28 of iron and 8 of 
gold, the alloy is as white as pure silver, 
and more yieldmg under the fire and 
hammer thau duotUe iron. According 
to Hatchett, the alloy formed with 

II parts gold and. 1 of iron is very 
ductile, of great resisting power, and 
harder than gold. Without any pre- 
paration, it can readily be cut into 
blocks, laminated, or struck into 
medals. This alloy is of a pale yel- 
lowish-grey colour, approaclimg dirty 
white. Its specific gravity is 16 • 886. 

Iron oomhmes with tungs ten by heat- 


ing to the proper point, in a crucible, a 
mixture of 100 parts iron, 60 of the yel- 
low oxide of tungsten, and a sufficient 
quantity of charcoal. After fusion and 
cooling, there is found a perfect button 
of a brownish- white colour, hard, rough 
to the touch, and of an even fracture. 
Hassenfi-atz ohtamed an alloy of the 2 
metals, which forged easily enough, al- 
though slightly brittle ; it was ductile, 
crocked in the tempering, and assumed 
in forging a partially fibrous partially 
granular texture. Karsten concludes 
from these experiments, that tungsten 
(in this respect resemblmg titamum) 
only mcreases the hardness of iron. 
The alloy, composed of — 

Iron . . . 0 ‘ 63 6 at. 

Tungsten . . O' 37 1 ,, 

is, acoordmg to Berthier, of a whiter 
grey than iron, sliining, hard more 
brittle than ordinary oast-iron, and of 
lamellar struotui'e. 

The union of U'on and antimony is 
readily effected by fusion, and it would 
seem that it may take place in aU pro- 
portions. These metals have a great 
affinity for each other. Their ^oys 
are much more fusible than iron, and 
arewliite, hard, and very brittle. Their 
specific gravity is less tliau the mean o£ 
that of the 2 metals. According to 
Thompson, this alloy may bo obtained 
by fusing in a crucible 2 parts antimony 
sulphide and 1 of iron. This alloy was 
formerly called reyvlva vuurtialia, used 
in medicine for the preparation called 
“Mars’ saflron,” or “aperient anti- 
mony." The magnetic ohai-acter of 
iron is much more diminished by its 
alloy with antimony than by almost 
any other metal. The iron is also 
rendered harder, much more fusible, 
aud brittle, like cast-iron. Antimony, 
in uniting with iron, becomes harder 
and less fusible. Karsten added to 
cast-irou, after liquefaction, 1 per cent, 
of antimony ; notwithstanding its vola- 
tility, this metal exercised on h'on a 
worse influence than even tin. The 
iron became very brittle at all temper- 
atures. 
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Karsten found that by the addition 
of 16 per cent, of fine silver to iron 
during the refinery operation, the quali- 
ty of the ironv?as eensihly deteriorated, 
it did not forge well, became scaly, the 
bars presented cracks at the edges, and 
otherwise resembled hot-short iron. 
Analyses showed that it contained 
0 034 per cent, of silvor. It would 
appear, therefore, that silver has the 
same influence as sulphur upon ii’on, 
although in a less marked degree. 

Iron and arsemc may be combined 
by fusion in any proportion. When 
the amount of arsenic is large, the 
magnetic character of the iron disap- 
pears. The alloy of these metals is 
more or less white, hard, brittle, and 
fusible, according to the amount of 
arsenic. It is cryatallisable, its frac- 
ture more dense, and the texture closer 
than that of iron ; according to Achord, 
similar to that of steel. Cadet asserts 
that this alloy will receive a brilliant 
polish, and that articles of jewelleiy 
me made from it. 

Iron has a great affinity for ohromium, 
and the 2 metals form alloys in aU pro- 
portions. These compounds are gene- 
rally hard, brittle, orystaUine, of a 
greyer white than non, of oonsiderablo 
lustre, less fusible, much less magnetic, 
and very much less soluble m acids 
than iron ; the characters are the more 
prominent in proportion to the amount 
of olvromium. 

The aUoy, composed of — 

Iron . . 696'00 0-83 6 at. 

Chromium 361 ‘82 O' 17 1 ,, 

is nearly of a silver white, with a 
fibrous texture, not easily yielding to 
the file, and very brittle. MoruniSe, 
with the aid of a cutler, tried 2 differ- 
ent alloys prepared by Berthier, the 
one containing O' 010 chromium, the 
other O' 016. Both forged extremely 
well ; the former indeed appeared 
more easy to forge than pure cast-steel. 
Blades were made out of them for a 
sWord and razor, and both were found 
to he of excellent quality, then- edges 
being hard and lasting, But the most 


remarkable characteristic was the 
readiness with which tins alloy re- 
ceived a beautiful damascening when 
rubbed with sulphuric acid. This da- 
mascening presented an agreeable 
variety of veins of a very brilliant 
silver-white, much resembhng that 
which is obtained from steel alloyed 
with silver. The white parts, accord- 
ing to Berthier, are probably pure 
chromium, upon which the sliongest 
acids have scarcely any action. In the 
Chrome Steel Works of Brooklyn, the 
chrome-iron ore is gi'ound fine, and 
reduced with powdered charcoal in 
crucibles. The resulting mass is care- 
fully weighed, ground, mixed with 
Swedish or wrought-iron and melted 
in oruciblea in charges of 76 lb. In 
24 hours, the contents of 6 crucibles 
can be melted. The hardness of the 
resulting steel depends on the amount 
of chromium contained, whioh may 
vary from O' 26 to 2 per cent. 

Copper, according to Karsten, may 
combine with any proportion of iron, 
augmenting its tenacity and hardness, 
limmann, for this reason, thinks that 
it would make, with raw oast-u'on, an 
excellent nlloy for anchors, mortars, 
anvils, cylinders, etc. 200 parts grey 
cast-iron, and 10 of red copper in thin 
shavings, immersed in linseed-oil, and 
submitted, with the addition of char- 
coal, to a very hot forge fire during 26 
nunutes, yield, according to Bin- 
mann, a homogeneous metallic button, 
composed of 104 iron, 6 copper. This 
alloy is very hard ; its density is 7 '467 
His experiments show that 200 parts 
copper and 10 of grey oast-h-on, treated 
in the same way, yield a homogeneous 
button very ductile when cold. With 
16 of copper and 1 of raw oast-iron, he 
obtained a ductile alloy tliat was mag- 
netic, and resisted the file better than 
pure copper , the surface and fracture 
were of a fine red colom-. JinaUy, 8 
of copper, and 1 to 4 of ii'on, give 
alloys which are harder than the pre- 
ceding, hut not perceptibly more 
brittle nor less coloured than copper. 
According to Lavoisier, iron containing 
copper possesses greater tenacity than 
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any other, and becomes brittle only 
111 the stages between a bi own-red and 
deep-red heat • above or below tliia 
tempeiature it can readily be foiged 
Berthier affirms, m like manner, that 
ii’ou oontaining copper possesses great 
teuaoity when cold, but that it is 
brittle when hot, and can be forged 
only when above a reddish-white heat 
or below a cherry-red heat. It ia 
probable, he says, that a large propor- 
tion of copper, 1 per cent, for example, 
would give the cast-iron additional te- 
nacity, and make it better fitted to be 
employed in castings. 

According to Dumas, tin enters into 
alloy with iron in all proportions. 
Heated to a high temperature, they 
melt ; but at a moderate heat, separa- 
tion takes place — a species of liquation. 
At first a quantity of pure tin, more 
or less considerable, is melted , then 
tin alloyed with iron ; and there finally 
remains a less fusible alloy, consisting 
of tm and iron m other proportions, 
the iron predominating, Berthier 
states that a very small quantity of 
u'ou is sufficient to diminish the malle- 
ability of tin, blemish its white colour, 
and render it hard. The 2 metals 
enter into direct aUoy when their 
oxides are heated with either charoool 
or black flux. The alloy, composed 
of — 

Tin . • , . 0 361 I at. 

Iron . . . O' 649 4 ,, 

is of a olear iron-grey colour, orystal- 
liuo, and sufficiently brittle to be re- 
duced with ease to an impalpable pow- 
der, The alloy, composed of — 

Tin ... . 0'60 

Iron . . . 0'60 

is of a greyish-wliite colour, very 
brittle, with a granulated fracture. 
According to Bergmaiin, Karaten, and 
others, hy melting iron with tin, 2 
distinct and definite alloys ai-e always 
obtained ; the one composed of 21 tin 
and 1 iron ; the other of 2 iron and 1 
tin. The former is very malleable 
and harder than tin, without being so 
brilliant ; the latter is not very malle- 


able, and too hard to be pared 'with the 
knife. 


Japanese Alloys. — (a)Kalischer, 
of Berlin, made an analysis of four 
Japanese alloys, ivith the following 


results . — 

a 

h 

Copper . 

. 95 77 

. 51-10 

Silver . 

. 0-08 

. 48-93 

Gold . 

. 4-16 

0-12 


0 

d 

Copper. 

. 76-60 

. 76-63 

Lead . 

. 11-88 

. 12-29 

Zme 

. 6 63 

. 6-68 

Tm 

. 4-38 

. 4-36 

Iron 

. 0-47 

. O'SS 


The first, which contained much 
gold, had a light-red colour, with a 
bluish-black, lustrous patma on one 
side. The second, wluch contained 
silver, had a grey, almost silver-wliite 
colour, with a slight shade of yellow. 
0 and d resembled brass in colour, and 
were, ns the figmes show, almost 
identical, reprosentmg a peculiar kind 
of bronze. Externally they were 
exactly alike, except that one had a 
fine crust outside which gave it a 
duller look than the metol itself. 
They differ from bronze ia having so 
much lead in them, and the amount 
of zinc is also higher. 

(A) H. Morin published analyses of 
some Chinese and Japanese bronze ex- 
hibited at Pans, hkecandcJ above, they 
are distmguished by the large percent- 
age of lead, wliioh he found to vary 
between 9 ■ 9 and 20 ■ 31 per cent, , while 
the zinc fluctuated from 0 ' 6 to 6 ' 0 
per cent. To the large amount of 
lead Morin attributes the black patma 
which mostly characterises these 
bronzes. Gnstofle and Boudhet, on 
the one hand, confirm this view, and, 
on the other, prove that patina of 
different colours may be produced by 
chemical means without having re- 
oourae to bronze containing a largo 
quantity of lead, which, as Morin him- 
self states, is diffloult to use on 
account of its brittleness. Morin's 
analyses show that in other respects 
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tihc bi’onzaa ho exixminod boar no 
rol.vtiDU b> tlioHO an.ilyHocl by Kalia- 
oher, 

(e) R. Pumpdly published the com- 
position of a nmnbor of Japanese alloys, 
which showed the greatest ooufornilty 
with the above, especially the two 
Bi’st mentioned. A native worher in 
metals allowed Pumpelly a glance into 
the preparation of the metals, which 
is generally kept secret, and he de- 
scribed, under the name of shahdo, 
alloys of copper and gold m which the 
quantity of gold varied from 1 to 10 
per cent. They have a bluish-black 
patina, which is produced by boUiug 
the metal or the object made of it in 
a solution of copper sulphate, alum, 
and verdigris, which removes some of 
the copper and .exposes a thin film of 
gold. The action of light upon this 
produces the bluish-black colour, the 
intensity of which increases with the 
quantity of gold. This group can be 
reckoned with alloy a above. Oin- 
shi-hui-oki is an alloy of silver and 
copper, in which the amount of 
Sliver varies between 80 and .OO per 
cant. When boiled m the above solu- 
tion, the alloy aoquii'es a grey colour 
much admired by the Japanese, Alloy 
I belongs to this group. The name of 
ha/ra-/iaii£ is given to a sort of bell- 
metal, consisting of copper, zinc, tin, 
and lead, and having some resemblance 
to alloys 0 and d, 

(d) Maurnen^ furnished analyses of 
Japanese bronzes sent home from 
public monuments, temples, and 
works of art. The alloys are gianular 
in texture, and readily take a good 
polish, bringing out the true colour of 
the metal over large surfaces . The pre- 
dominating tint is purple where much 
antimony is present, red where iron 
is the chief ingredient. These alloys 
have evidently been prepared with 
unrefined minerals. In MaumenA’s 
opinion they are to be regarded as 
results of the admixture of copper 
pyrites and antunonial galena with 
blonde. In some, the calcination 
appeal's to have been imperfect, as 
shown by the sulphur present in h : — 
1 



a 

h 

.(• 

(I 

Copper 


HO 91 

HS 70 

9*i 07 

Pewter 

1 

7*B5 

•2 C8 

1 01 

Aniimony 

1‘fll 

0 14 

0 10 


Lend . . 

6 

fi*33 

3 61 

2*65 

Zinc . . 

3 30 

3 08 

3*71 

Iron 

0-67 

1 43 

1'07 

3‘64 

Mongnnese 

, , 

Trace, 

, , 

0*04 

Silica . . 

O'lO 

0 16 

0 09 

Sulphur . 

, , 

0 31 

, , 

, , 

Loss . . 

0*26 

0*7t 

0*21 

0*50 


100*00 

100*00 

100*00 

100 00 


The Japanese word coiTesponding 
to the English “bronze” mharahane, 
winch means “ Chinese metal ” , 
whorea.s the brass alloys are called 
shfii-ohu. The spelter used for the 
latter is imported. 

Je-wellers’ Alloys. — The follow- 
ing are summarised from Fesquet 

Algiers niieUtl ; (a) 90 tin, 10 anti- 
mony ; (J) 9i'5 tin, 6 copper, O'fi 
antimony, a is used for spoons and 
forks, 6 for small band-bells. 

Argentin: 8S'6 tin, 14 '6 anti- 
mony ; Buitablo for spoons and forks 

Askberry metal : 78 to 82 tin, 16 to 
20 antimony, 2 to 3 copper. 

Blue gold • 760 gold, 260 iron ; pre- 
pared by dipping iron wire into mol- 
ten gold, then costing, hammering, 
and passing through a di-aw-plate. 

I Britannia uichtl . (a) 9 tm, 1 anti- 
mony ; (6) 86 to 90 tin, 6 to 10 anti- 
mony, O' 6 to 2 zme, 1 to 3 copper ; 
(c) 86 tiu, 6 antimony, 6 bismuth, 

1 ' 6 zme, 3 • 6 copper. 

Chrysocalc : 9 copper, 8 ziiie, 2 
lead. 

Commem jewellery : 3 refined copper, 

1 old Bristol bronze, and 26 tin for 
every 100 copper, the tin being re- 
placed by a compound of load and 
antimony when a fine polish is needed. 

Dipping metal : 48 copper, 16 zuio. 

English •metaZ : 88 tiu, 2 pure cop- 
per, 2 brass (containing 76 copper, 26 
zinc), 2 nickel, 1 bismuth, 8 antimony, 

2 tungsten. 

FeuilUmorte (dead leaf) ' 700 gold, 
300 silver. 

Fine gold : 760 gold, 260 silver. 

Qilding metal : i copper, 1 brass 
(containing 3 copper, 1 zinc), and 70 
tin for each 80 copper 


p 
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Jewellery yold'. 38*85 gold, 5*70 
silver, 10 • 20 copper, 

M amihcim (johl . {a) 10 copper, 1’4 
bras.i (coutaiiiiug 3 copper, 1 zinc), 
0 1 tin ; (i) 3 capper, 1 zinc, O'i! tin. 

Minofor \ 3 '26 copper, 67 ‘50 tin, 
17 antimony, 8 '95 zinc. 

Mooh gold («) 16 copper, 7 plati- 
num, 1 zinc ; (J) 100 copper, 17 tin, 
8 magnesia, 3' 8 sal ammomao, 1-8 
quicklime, 9 bitnrtrate of potash ; the 
copper is melted first, and the mag- 
nesia, ammonia, lime, and potaeh are 
successively added in small quantities ; 
finally the tin is introduced in frag- 
ments, and the whole fused for 36 
minutes, 

Plate pewter 90 tin, 7 antimony, 
2 hiBrnuth, 2 copper. 

Queen’s nietul ■ (a) 3 to 9 tin, 1 
antimony 1 bismuth, 1 lead ; (!>) 2 
copper, 60 tin, 4 antimony, 0 ' 6 bis- 
muth ; (o) 24 brass (containing 7 cop- 
per, 3 zinc), 98 antimony, 30 tin ; (d) 
0-8 antimony, 18 bismuth, 32 lead, 
Ped gold ; 760 gold , 260 copper. 
Ring gold' 49'0O coin gold, 12"30 
silver, 23 ' GO refined copper, 

Tubania (En^estrum) ; 4 copper, 
8 antimony, 1 bismuth, added to 100 
tin. 

Tubania (English) : 12 brass (con- 
taining 7 copper, 8 zinc), 12 tin, 12 
bismuth, 12 antimony, 

Tubania (German) ' 0 • 4 copper, 3 • 2 
tin, 42 antimony. 

Tubania (Spanish) . 24 iron and 

steel scraps, 48 antimony, 9 nitre ; 
the iron and steel are heated to white- 
ness, and the antimony and nitre 
gradually added , 2 oz, of this is 

alloyed with 1 lb. tin ; a little arsenic 
is an improvement. 

Vert d'eau (water green) ■ 600 gold, 
400 silver. 

White gold (electrum) : gold whit- 
ened by addition of silver 

Yellow {antique) gold . pure gold. 
Yellow dipping \ 2 bronze (contain- 
ing 7 copper, 2 tin, 3 zme), 1 copper, 
and 10 tin for each 640 copper. 

The following forms a fusible malle- 
able metal, easily worked by a silver- 
smith, resisting oxidation, and capable 
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I of being soldered ' 720 parts copper, 
126 nickel, 10 bismuth, 00 zinc, 20 
soft iron, 20 tin. 

Sauvago has introduced the follow- 
ing alloy ■ 58 copper, 27 zme, 12 
nickel, 2 tin. O' 5 alumina, O'B bis- 
muth ; the ingredients are fused sep- 
arately, mixed, and the whole is run 
down into a homogeneous mass, which 
is silvery, sonorous, maUeable, ductile, 
tenacious, polishes well, and does not 
tarnish. 

As a silvery-looking alloy, Parker 
recommends 70 copper, 30 manganese, 
20 to 35 zinc, or, if not needing to be 
subjected to high temperature, 49 
copper, 21 manganese, 6 to 10 iron, 
6 to 10 zinc. The solder used for it 
contains 7 copper, 3 manganese, 1 to 

2 silver. 

Journal Boxes. — Copper, 24 lb. ; 
tin, 24 lb. ; and antimony, 8 lb. 
Molt the copper fimt, then odd the 
tin, and lastly the antimony. It 
should be first run into ingots, then 
melted and east in the form required 
for the boxes. 

Manganese Alloys.— (a) Man 
ganesian iron is mixed 'with copper, 
melted in a reverberatory furnace, 
and run into pigs. An alloy capable 
of being rolled is made by melting 
this together with zinc and copper. 
For a bronze capable of being forged, 
protoxide of manganese and protoxide 
of iron, together with sufficient coal- 
dust to reduce the two oxides, are 
added to copper. After melting, the 
product is similar to aluminium bronze. 
(‘ Jl. Soc. Ohem. Iiid.’) 

(i) These aUoys are very numerous, 
and have been given a variety of names, 
according to the proportions in which 
the metals composing them are com- 
bined ; but they may he classified under 

3 heads : (1) Those composed of copper 
and tin (^n -metal) ; (2) copper, tin, 
and sdne (bronze) ; (3) copper and zinc 
(brass). , 

To obtain the best effects, the ferro- 
manganese to he used in the gun-metal , 
alloys should bo richer in manganese 
than that for the brass, while that for 
the bronze may be between the two, 
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and regulated as conveniently as can I 
be by tin* proportions of tin and zinc 
emidoycd • that is to say, if little zinc i 
is used in the bronze alloy, the fciTo- ! 
manganese employed may bo nearly as 
rich in manganese os in the gun-metal 
alloys ; wliile if the zinc predominates, 
the ferro-mangaiiese employed may bo 
a trifle richer in manganese than that 
used in the brass alloys ; and if the 
zinc and tin are about equal, the quan- 
tity of manganese contained in the 
ferro-inanganeae may be between that 
used for the gun-metal and that used 
for bniBs alloys. The ferro-manganese 
used to mix with the gun-metal alloys 
should contam 10 to 40 per cent, of 
motalhc manganese, wlule - that used 
to mix with the brass alloys should 
contain about 6 to 20 per cent. ; and 
that used for the bronze alloys should 
he between the two, according to the 
proportions of tin and zinc employed, 

In selecting the ferro-mauganese to 
be used, it should contain as little 
silicon as possible ; when spiegel-eism 
can bo obtained of the best quality, 
confining but a mmute quantity of 
silicon, and 6 to 10 per cent, of man- 
ganese, it -will be suitable to mix with 
the braas alloys, and it may even be 
used with the gun-metal aUoys ; but 
iia will be found advantageous to apply 
for both, as well as the bronze, a feiro- 
manganese mode as follows : Procure 
ferro-mauganese (as now manufactured 
for and used in steel-works) rich in 
metallic manganese, containing 60 to 
60, or even 70 per cent. ; molt this in 
a crucible under powdered charcoal, 
along with the requisite proportion of | 
the purest wrouglit-irou scrap, to bring ' 
down the quantity of metallic man- 
ganese to any of the proportions before 
named. Supposing it is desired to 
employ a ferro-manganese, to mix with 
any of the before-named alloys, con- 
taining 20 per cent, of manganese, and 
a forro-manganese, containing 60 per 
cehfc. of metallic manganese and say 
1 per cent, of silicon, is melted with 
wrought-iron scrap in the proportion 
of 100 of ferro-manganese to 200 of 
wrought-iron scrap, a ferro-manganese 
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containing the desired quantity of 
metallic manganese (20 poi cout ) will 
be oVjtamcd, contaijiuig only^ pei’ cent 
! of silicon instead of 1 per cent., and so 
on for any other proportions rcquuerl ; 
not only tins, but a still fui tlier por- 
tion of the silicon is eliminated, and 
the metal is refined by this second 
melting in a crucible as described. 
The quantity of ferro-manganese to be 
employed will vary both with the 
natme of the alloy and with the quali- 
ty requh'ed in each jmrticular alloy, 
and this will also, to a certain extent, 
have to be regulated by the quality of 
the ooppei, tin, and zinc employed. 
The purer theao metals, the larger may 
be the quantity of ferro-mangane.'je 
employed, and therefore no precise 
quantities can be specified ; but gener- 
ally, for ordinary gun-metal (composed 
of about 90 per cent, copper and 10 
per cent, tin), J to h} per cent, ferro- 
manganese may be added, containing 
say 20 per oent, metallic manganese , 
and as the tin is increased, the ferro- 
manganese should contain more man- 
ganese and less mon. 

The quantity of ferro-manganeae em- 
ployed should bo regulated according 
to the purposes for which the alloy is 
intended to be used ; generally the 
effect produced is with the smaller 
quantities named to increase the 
strength of the alloy and the hardness 
slightly ; and as the quantity of ferro- 
manganese is increased, the liarduess 
is also increased, but at the same time 
the alloy becomes more brittle. A 
similar effect is produced by the addi- 
tion of the ferro-manganese to the 
brass and bronze alloys, With the 
brass alloys, J to 6 per cent, of the 
ferro-manganeso may be employed with 
advantage for general purposes ; and 
for the bronze alloys, any proportions 
between those for gun -metal and brass 
alloys may be advantageously used, 
these proportions being adjusted ac- 
cording to the quantities of tin and 
zinc used : that is to say, tlie more tin 
used, the less should be the quantity 
of ferro-manganese. 

(o) Manganese and Copper — 
p 2 
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Bortluer roade saveral alloys of man- 
g-.mesu protoxide uud metallic coppei’ 
m Llie proportions of 1 to 8, 1 to i, 

1 to SI, and with the inanganeso 
slightly in excess of the copper. 
Tliese alloys were all ductile, the lirst 
being perfectly so, while the last, atiU 
very ductile, was also very tenacious 
and capable of talcmg a fine polish. 

Experiments have been made in 
Paxis with a new alloy having a white 
colour, yet containing no mckel. It 
is said to he very strong and malleable. 
It is mode of copper and ferro-inan- 
ganese, the proportions being varied 
according to the purpose to which the 
alloy is to ho employed. An alloy of 
40 ports copper and 60 of feiTo-man- 
ganese, with a suitable quantity of 
some appropriate flux, produces a 
metal of such tenacity that it surpasses 
the best Steel armour-plates. The 
melted mixture is cast in blocks, aud 
is perfectly malleable To obtain a 
white metal that can be rolled out in 
sheets, the above alloy is melted again, 
and 20 or 26 per cent, of zinc or white 
metal added, wliioh imparts to it the 
desired quality. A plate of the first- 
named alloy, 2 in, thick, was found 
by experiment to offer more re.sistance 
to a cannon-ball than a steel armour- 
plate of the same thickness. This new 
kind of “ white bronze ” is not to be 
confounded with the alloy used in 
America under the' same name for 
gi’avestones .and monuments, and 
which consists principally of sdne. 

Polyt. Notiz.’) 

(d) "Manffanese German silver’’ 
was made from 70 copper, 15 man- 
ganese, and 15 zmo ; but as this alloy 
proved rather brittle in the rollers, 
the proportions ■were altered to 80 
copper, 16 manganese, and 6 zinc, 
when a beautiful white and ductile 
metal was obtained, which would take 
a high polish, 

(e) Of far greater importance are 
the “ manganese tin and zinc bronzes,” 
wliioh were perhaps among the first 
upon which experiments were mode 
on a largo scale. They were obtamed 
by adding to an alloy of copper, tin, 


and zinc, a certain quantity of “ man- 
ganese cojipor, ” VIZ. Liie coiubiuatioii 
of 70 copper with SO maiig.auese as 
above described, by which an increase 
of at least 9 per cent, of strength is 
obtamed over the ordmary alloy. Tills 
seems to be greatly due, as in the cose 
of the refined tough copper, to a 
chemical action of the manganese ; for 
all ordinary bronzes contain more or 
leas of copper and tin oxides, wliioh 
are reduced to metal by the action of 
the manganese. An addition of man- 
ganese seems, however, to have also 
physically a strengthening effect, and 
an addition of 3 to 6 per cent, of 
manganese copper has been experi- 
mentally found to suit the purpose 
beat. 

Manganese and tin combine as 
readily os manganese aud copper ; tin, 
however, shows, os in ordmary bronzes, 
a tendency to separate itself m the 
middle of thick eastings from the 
other alloys, because it remains longest 
in a fluid condition, and under the 
process of solidification it seems to get 
squeezed out of those parts of a cast- 
ing which retain the heat longest. 

An important series of expeiiments 
made at Isabelle-Hiitte have shown 
that tho strongest “ manganese tin 
bronze ” is obtamed by alloying S5 
copper with 6 tm, 5 zinc, and 6 man- 
ganese copper, so that the cooled pro- 
duct retains something above 1 per 
cent, manganese. The best mode of 
procedure is first to melt the copper 
in o crucible, then to add successively 
tin aud zinc, but manganese copper 
only at the last moment, when the 
metals are well stirred up with a rod 
made from gas retort graphite , a re- 
action upon the oxides of the metallic 
bath is clearly noticed, as it begins to 
boil and to emit sparks after the addi- 
tion of manganese, of which a portion 
is carried into the slag. On p. 69 is 
a table of trials made ■with a series of 
rough ingots of the metal. 

The absolute strength of these 
alloys is considerably enhanced when 
the ingots are subjected to judioious 
forging or rolling. 
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No 

Oust m 

Copper 

Tin. 

Zinc. 

oVTanga- 

UOfciO 

Copper 

Breaking 
Strongtii, tons 
per Bq in 

Limit of ElaS' 
llcity, tons 
piTsq. in. 

Blongu- 

iiou 

portent 

1 

sand 

86 

6 

6 


10-3 

7-24 


2 


86 

6 

6 

4 

10-34 

8-4 

2 

3 

iron 

87 

8-7 

4'3 

4 

12-51 



4 


86 

6-9 

6 

6 

12 13 


6 

6 


86 

6 

5 

6 

12-7 


7 

6 


86 

6 

6 

10 

11-06 


6 

7 

sand 

87 

5 20 

4 33 

3-47 

12 -63 


S-7 

8 


87 

6-20 

4-33 

3-47 

12-7 


8-9 

9 


86 

6 

6 

3 

14-09 

10-8 


10 

>> 

74 

10 

5 

(7 “88 lead) 

3 3 

12-06 

S-9 


11 

)) 

73-7 

8 

(8 lend) 

3-3 

13-33 

8-9 


12 

)) 

n 

82 

9-8 

4-9 

3-3 

12-7 

9-6 


13 

86-2 

16'6 


3-3 

16-87 

9-2 



(/) Delators white metal is com- these, while still hot, into iron ingot- 
posed of 80 pai ts red copper, 2 man- moulds. It is rolled into sheets or 
ganoae oxide, 18 zinc, 1 lime phos- worked into holts at a red heat ; the 
phnte, fused together. To the melted sheets are subsequently “pickled” in 
copper is added the manganese in very weak sulphm'io acid, and then washed 
small instalments ; when this is dis- with water. Fesquot states the corn- 
solved, tho lime phosphate is similarly position for sheathing plates as 66 
introduced, and after the reduction copper, 40 ’76 zinc, 4 6 lead, 
has lasted j hour, the scum is removed Or-Molu. — The or-molu of the 

from the surface of the hath, and the bi'asB-founder, popularly known as an 
zmo is added about 10 minutes before imitation of red gold, is extensively 
funning out. This alloy is said to used by Fi'enoh workmen in metals, 
equal gun-metal in tenacity and resis- It is generally found in combination 
tance, excel it in obviating friction, with grate and stove work. It is com- 
and cost much less. The fusion of posed of a greater portion of copper 
the manganese oxide may be hastened and less zinc than ordinary brass, is 
by usmg a flux composed of 2 parts cleaned readily by means of acid, and 
cliarcoal, 1 calcium fluoride, 1 sodium is burmshed with facUity. To give 
borate, this mateiial a rich appeai’ance, it is 

Medals. — 60 parts copper, 4 zinc, not unfrequently bnglitened up after 
Muntz’s Metal.— An alloy of “ dipping ” by means of a scratch brush 
copper and zinc. For rolling into the action of which helps to produce a 
sheets, the best proportions are 60 very brilliant gold-like surface. It is 
parts copper to 40 zinc ; but for other protected from tarnish by the applica- 
purposes its composition is variable, tion of lacquer. 

It was patented in 1832 by Muntz of Pewter.— {o) Pewter is an alloy of 

' Birmingham, and has since superseded of lead and tin, ooutaiiiing sometimes 
copper for sheathing the bottoms of copper, zinc, or antimony. There ai'e 
ships. Tho alloy is mado in a never- tlu-ee distinct lands of English-made 
beratory fumiuie, the copper being pewter, viz. : (1) Plate ^lewier, used for 
melted first and tho zmo added after- dishes and plates, an alloy usually made 
waids. The fused mixture is i-un into without lead, and containing priuci- 
elay-hned vessels and ladled from pally 90 parts tin, 7 antimony, 2 bis- 
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mutli, ftud a coppei ; (2) Ti-tflc peiotj^r 
oniployud for bating di'inking veaaola, 
etc., an alluy of S2 parts tin with 18 
lead, and eontaining variable quan- 
tities of antimony ; and (3) Ley pewter, 
containing 1 parts tin and 1 leiwl, em- 
ployed for the lai-ger wine measureB. 
Owing to the poisonous natme of lead, 
which is ajit to he dissolved by the 
acetic acid always present m beer, the 
Preach Qovornweut has prohibited the 
use of an alloy containing more than 
10J per cent, of lead ; if the load he 
not in oxcega of this quantity, the tin 
seems to have the effect of neutralising 
its poisonouB properties. When made 
in the above proportions, pewter has a 
specific gravity of 7 8, so that any 
specimens of a higher specific gravity 
tiian thi# may ha known to contain too 
liigh a percentage of the heavier metal. 
Pewter is a soft metal reaambling tin, 
hut duller and darker in colour. 
Plates and dishea are hammered out of 
the variety called plate pewter, but 
drinking veaaals, etc., are always oast 
into moulds from the common variety. 

(6) Analysis of vatieus samples 
showed the following compositions — 


Qaality of 
i*ewtor 

1 

Lead 

6 

§ 

1 

pa 

a 

(SI 

Ordinary 

82 

18 




Good 

88'6 


4-6 

7 



89 


2 

7 



78 

ii 

8-25 

14-6 

2-26 

quality J 

85 '6 




Hard 

90-57 


1-88 

7'66 


Plate 

89 


2 


2 BIS- 
mutt) 


(o) The following is a brief extract 
from a paper read before the (Society of 
Arts by Mr. p. S. Liberty. It is still 
questionahlo, I lieliove, wliat were tlie 
precise alloys and the relative propor- 
tions used in the manufacture of an- 
cient pewter ; and, indeed, down to 


Pewter. 


our own day the word “pewter” has 
an elastic meaning. I gather, however, 
that some among the old examples 
show a large admixture of lead, os, for 
mstauco, a vase-haudlo of the 4th cen- 
tury of our era, dug up in Home, 
which, according to Eapst, was assayed 
in France early in the last century and 
found to contain about three-sevenths 
lead, without any trace of copper. 
This must, therefore, be considered as 
of very inferior quality. By way of 
explanation, it has been suggested in- 
deed, that tin procured with difficulty 
from a remote and barbarous region 
was almost as dear as silver, and that 
this may account for the low grade of 
pewter being in use in Rome. On the 
other hand, however, Mr. Qowland's 
analysis of varying examples of Homan 
pewter shows that the que.stion of cost 
was by no means invariably considered. 
His results give for whnt he terms 
"typical Roman pewter”' 72' 36 tin 
to 20-90 lead, and 70 '68 tin to 27 '02 
lend, that is, to put it roughly, three 
parts tin and one part lead. 

According to Mi'. Weloh, in the 
ordinances of the old English craft of 
pewtei-ors, two qualities of pewter arc 
described, the first of tin with a small 
admixture (supposed to be about 6 per 
cent.) of what is called ' ‘ kottle-hrasa,*' 
otherwise known os “peak” metal, 
the peak metal being a compound of 
copper with some other metal not 
defimtely ascertained, and probably 
always kept a mystery of the Guild. 
The second quality was 'oiiginally 
called “vessel of tin,” being a oom- 
pouud of tin and lead in the propor- 
tion of 1 cwt. of tin to not exceeding 
26 Ih. of lead. This alloy was aftcr- 
■wards known as “ lay ” or lead motal. 

In the present day, and of late years 
many experiments have been made 
and various modifications have been 
tried iu the composition of pewter, 
nearly every manufacturer having his 
own particular formula. For the pro- 
duction of modern pewter goods as- 
piring to bo clttsbed .as artistic m design 
the inferior alloy containing lead is dis- 
carded altogether (except by the Japa- 
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ueae in the manufacture of thoir anti- 
mony ware). And to avoid as far as 
poBBiblo, the use of copper, which aomo 
consider to liave a bad effect ou the 
colour, tin is nowadays alloyed in the 
proportion of about S per cent, of 
antimony or bismuth, or both. An 
excess of copper imparts a brownish 
tint, whilst the use of lead (always be 
it remembered the alloy of the so-called 
second quality pewter) imparts the 
well-known grey-colour tone which, be 
it acknowledged, bas for some of us a 
decided charm. Still, as wo know, if 
lead is used beyond a certain propor- 
tion, it renders the pewter dangerous 
for the use of liquors ooutammg acids 
such as beer, wine, vinegar, etc., by 
reason of the chemical action they set 
up, the excess lead producing poisonous 
oxides. 

The old pewterers appear to have 
had one advantage over the modem m 
the fact that their lead nearly always 
contained a small percentage of silver, 
aud the fascinating lustre which many 
old pieces of pewter possess is gouerally 
ascribed to the pieaenoe of this small 
proportion of silver in alloy. Modern 
German pewter, as oompaied with 
modern English, contains a much 
larger proportion of antimony, with 
&me bismuth, and gives out when beut 
or bitten (which the modern English 
does in a far loss degree) the well- 
known distinguishing crackle or ori. 

Phosphor Alloys. — For the pre- 
paration of phosphorus compounds of 
metals, for example, phosphor-copper, 
Dr, Schwarz gives the following direc- 
tions : A mixtui-e of bone-ash, silica, 
and carbon, is placed in a crucible, aud 
upou it a layer of granulated copper, 
which is in turn covered with the above 
mixture. The hd of the crucible is 
luted on. To make it melt more easily 
some carbonate of soda aud glass may 
be added, or a mixture of pulverised 
milk-glass with cliarcoal aud powdered 
coke is used for lining and covering it. 
Take, for example, 14 parts of silica, 
S8 of bone-ash, and 4 of powdered car- 
bon. Tins is mixed with 1 parts of 
soda aud 4 of powdered glass, stirred 
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up with a little gum water, and used 
to line the crucible. When this is dry, 
the copper is put in, aud covered with 
the same mass, and the whole is melted 
at a bright red heat. The copper 
obtained flows well, and luis a reddish- 
grey colour. It coutaius 0 • 50 to 0 ' 61 
per cent, of phosphorus. 

The simplest method for introduciug 
phosphorus into bronze is to stick a 
bar of the phosphorus into a tube of 
pinchbeck, one end of which is ham- 
mered together, aud closed tightly. 
After the phosphorus is put in, the 
other and is closed too. When the 
metal, whioh contains 32 parts of 
copper to 6 of 'zme aud 1 of tin, is 
melted, the tube charged with phos- 
phorus is pushed down in it to the 
bottom of the crucible by means of 
bent tongs. The stick of phosphorus 
must always he kept under water 
until it IS about to go into the piuoh- 
baok tube, when it must be carefully 
dried, us the presence of any moisture 
would be sure to cause the metal to 
spmt or fly about. 

Another way of introducing the 
phosphorus is as follows ; Get about 
2 ft. of iron barrel from a gas-fitter, 
the bore, a little larger than the sticks 
of phosphorus , make an iron -plug to 
closely fit the bore, and then drive it 
down one end of the pipe until the 
space remaiuing will hold the quantity 
of phosphorus you wish to mix in tlie 
bath, mmdmg not to split the barrel 
in driving in the plug. Make a plug 
of tin about J in. thick to fit in the 
bore , now introduce your phosphorus 
into the space formed by the iron plug, 
and just tap the tin plug iuto the eud 
of the bai-rel with a hammer. Stir the 
tin-plugged eud about in the molten 
metal; the tin plug aoou melts, letting 
out the phosphorus in the bronze 
bath. 

In 1868, Monfcefioreand Kiiuzel, of 
Liege, Belgium, observed that the tiu 
ui bronze progressively decreases by 
oxidatiou during smelting, the tin 
oxide going partly into the slag and 
being partly disholvod in the molteu 
metal, so that bronze originally com- 
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poaedof lO'lO pair cant, tin and 89'90 
copper, after the 4th melting oon- 
taiiied only 8 ’52 tm and 91 ‘48 cop- 
per. It was found tliat “poling” 
(atm'iiig up the molten metal with a 
wooden stick) eliminated the oxide 
combhied with Ooiiper, but had no 
effect on the tin oxide. Kunzel then 
triad the introduction of a little phos- 
phorus, or phosphuret of tin or cop- 
per, into the mass, with the desh-ed 
result. Bara cast from the same cru- 
cible of metal under the three con- 
ditions named gave the following 
hgui'ea . — 


bearingti, wire rope, etc. , is an alloy of 
coppei and tin, which has been fluxed 
by the introduction of a variable quan- 
tity of phosphorus, which is generally 
added in tho form of phosphide of 
copper or phosphide of tin. Phos- 
phide of copper is prepared by heating 
a mixture of 4 parts of super-plios- 
phato of lime, 2 parts of granulated 
copper and 1 part of finely pulverised 
coal in a crucible at not too high a 
temperature. 

Pinchbeck. — Copper, 5 lb. ; zLuo, 
1 lb. 

Pipe Metal for Organs. — (a) 



Resistance. 

Lengthening 

until 

llupture. 

Conditions of the Mass of Metals, 

Absolute 
, Lb. per Square 
Inch. 

Elostlo 

Lb. per Square 
inch. 

Old bronze 

poled 

,1 deoxidized with phos-l 

phorus . . . . ; 

22,982 

24,922 

33,916 

17,020 

17,709 

19,300 

per cent. 

2'0 

2'8 

6'8 


Other experimeuts in phosphorisiiig 
alloys of copper, mokol, manganese, 
and iron, wore not satisfactory , nor 
was that of using sodium lustead of 
phosphorus as a deoxidisor. The 
aotiou of phosphorus lu bronze is (1) 
to eliminate the oxides, aud (2) to 
make the tm capable of assuming 
cry.stallme atruoture, thus iuoreasiug 
the liomogeueity of the alloy, aud 
thereby its elasticity aud absolute 
resistance. Among other properties, 
phosphor-bronze emits sparks under 
friction much less readily than gun- 
metal or copper ; it is peculiarly 
adapted for friotiou-bearmg ; is easily 
rolled into sheets, .and is very tough 
in that form ; and oxidises in sea- 
water at about one tliiid tlie rate of 
copper. 

Phosphor Bronze, which is largely 
Used as a sulistitute for bronze and 
gun-metal oonipositions, for gearing. 


Molt equal parts of tin and lead. 
This alloy is cast instead of rolled in 
the desired form of sheets, in order to 
obtain a crystallised metal, whioii p-o- 
duces a finer tone. The sheets are 
formed by casting the metal on a 
hoiizoutal table, the thickness being 
1 Bgulated by the height of a rib or 
bridge at one end, over which the 
superfluous metal flows off. The 
sheets thus obtained are planed wth 
a special plane, bent up aud soldered. 

(6) The alloy is lead aud tin from 
70 of load and 30 of tm for the cheap- 
est to 10 of lead and 90 of tin for the 
host quality. 

Giuesn’s Metal. — A very fine sil- 
ver-looking metal is composed of 100 
lb. of tin, 8 of regiilus of antimony, 1 
of bismuth, and 4 of copper. 

Biwet Metal. — (a) Copper, 32 
oz, ; tm, 2 oz. ; zinc, 1 oz. 

(6) Copper, 84 Ib. ; tin, 1 lb. 
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Silver Alloys. — (a) Do Euolz; 
and Fontonay hare invented the fol- 
lowing alloy, wliicli may he need for 
almost all pui-poaea for wluoh silver is 
usually employed . Silver, 20 parts ; 
purified nickel, 28 parts , copper, 52 
parts. Melt the copper and niokol in 
the granular state, then introduce the 
silver. The flus to he employed is 
charcoal and boras, both in the state 
of powder ; and the ingots obtained 
are to he rendeied malleable by 
annealing for a considerable time in 
powdered charcoal. 

(6) Copper, | oz. ; brass, 2 oz. ; pure 
silver, 3 oz. , bismuth, 2 oz. ; salt- 
petre, 2 oz. ; common salt, 1 oz. , 
arsenic, 1 oz. ; potash, 1 oz. ; melt m 
a crucible with powdered charcoal. 

Soft Alloy. — (a) This alloy will ad- 
here so firmly to metallic, gloss, and 
porcelain surfuces, that it can he used 
as a solder, and is invaluable when the 
articles to he soldered are of such a 
nature that they cannot boar a high 
dogiee of temperatm-e. It consists of 
finely pulverised copper or copper-dust, 
and IB obtained by precipitating copper 
from the sulphate by means of motallio 
zino . 20, 30, or 36 parts of this copper- 
dust, according to the hardness desued, 
are placed ui a cast-iron or porcelain- 
Imed mortar, and well mixed with 
some sulphuric acid liaving a specific 
gravity of I- 86. Add to the paste 
thus formed 70 parts (I’y weight) of 
nierciuy, constantly sturing. When 
thoroughly mixed, the amalgam must 
he carefully rinsed in woi-m water to 
remove the acid, then laid aside to cool. 
In 10 or 12 hours it will be hard enough 
to scratch tin. When it is to be used, 
it should be heated to a temperature 
of 707° F. (375° C.), when it becomes 
as soft as wax by kneading it in an 
iron mortar. In this ductile state it 
can be spread upon any surface, to 
which, as it cools and hardens, it ad- 
heres very tenaciously 

(/)) For SmaU Arlialci . — This alloy 
melts at a lower degree of tomporature 
than the one just described, and is very 
hard -without being brittle. It con- 
sists of 6 ports bismuth, 3 zinc, and 


13 load. The 3 metals, after having 
been well melted and stiri ed together, 
should be poured into another melting- 
pot, and molted .agaiu. This alloy cools 
with remarkably clear cut edges, and 
if the articles made of it are dipped in 
dilute nitnc acid, then rinsed m clear 
water, and poUshed -with a woollen 
rag, the raised parts of the sm face will 
have a fine pohsli, while the sunken 
parts will have a dark grey, antique 
appearance, which forms a pretty con- 
trast. The proportions of the different 
metals, dividing the alloy into 100 
parts, are • 27 • 27 bismuth, 69 ’ 09 lead, 
13 ‘64 zinc. 

(e) For Small Castings . — Contains 6 
parts bismuth, 3 tin, IS lead. Tills 
alloy should be melted, run into bars, 
and laid aside tdl -wanted, when it 
should he romeltod. Au alloy of 3 
ports bismuth, 1 tin, 1 lead, for small 
eastings, is harder, and yet it is not 
brittle It can be finished with a con- 
trasting sm'face of bright polish and 
dark grey, if it is washed m nitric acid, 
well filuted, rinsed, and polished with 
a woollen rag as described in the alloy 
for small articles given above. 

Solders. — Alloys employed for 
joining metals together are termed 
“ solders,” and they are commonly di- 
vided into two classes ; hard and soft 
solders The former fuse only at a 
red heat, but soft solders fuse at com- 
paratively low temperatm-es. 

One of the most easOy fusible metals 
is an alloy of 2 parts bismuth, 1 tin, 
and 1 lead ; tin is the most fusible of 
these three metals, meltmg at 465° F. 
(236° C.), hut tins alloy melts at 
199J°F. (93° G.), or a little below the 
boiling point of water. By dimimsh- 
iug the quantity of bismuth in the 
alloy, the point of fusion may bo made 
to vaiy between 212° P. (100° C.) and 
329° P (200° G.), and thus it is an 
easy matter to form a solder wluoh 
shall fuse at any required temperature 
between these limits, for electrical 
purposes, steam-boiler plugs, etc. The 
following ore the beat recipes for tlio 
common solders . For aluminium- 
bromc: (a) 88 ‘38 gold, 4 '68 silver, 



74 


Allots. ; Solders, Specular Alloys, Statuary Metal. 


6 • 44 copper ; (h) 54-4 gold, 27 silver, 
18 '6 coppoi. (c) Melt 20 parts of 
aluminiuiu in a suitaWe crucible, anil 
wliaii ill fusion add 80 of zinc. When 
the mixture is molted, cover the sur- 
face with some tallow, and maintain 
in quiet fusion for some time, stilling 
occasionally with an iron roil. Then 
pour into moulds, (d) 16 parts alu- 
minium and 85 of zinc ; (c) 12 alumi- 
nium and 88 zino ; (/) 8 aluminium 
and 92 zinc , all of these alloys are 
prepared as (o). The flux roooin- 
mended conaiata of 3 parts copaiba 
balsam, 1 of Vonatiau turpentine, 
and a few drop.s of lemon-juice. The 
soldering -ii on is dipped into this 
muxtura. 

For braasium'h ■ («) equal parts of 
copper and zinc ; (h) for the finer 
kinds of work, 1 part silver, 8 copper, 
8 zinc. 

For copper (a) 3 parts copper, 

I zinc I [b) 7 copper, 3 zinc, 2 tin. 

Ifard solder .86-6 copper, 9 • 5 zinc, 
4 tin. 

Sard solder for gold : 18 pai-ts 18 
carat gold, 10 silver, 10 pure ooiiper. 

Hard sillier solder . (a) 4 parts silver, 
1 copper , (h) 2 silver, 1 brass wire ; 
these tCre employed for fine work ; the 
latter is the more leadily fusible ; (c) 
equal parts copper and com silver ; ro- 
quiies higher temperature than 6, but 
will not “burn,” is as fluid as water, 
aud makes a faj- sounder joint. 

Hard spdtcr solder . 2 parts copper ; 

1 zinc ; this solder is used for iron- 
work, gun-metal, etc. 

For jeqvcUers («) 19 parts flue 
silver, 10 brass, 1 copper ; (6) for join- 
ing gold, 24 parts gold, 2 silver, 1 
copper. 

Middliruj hard solder ' 4 parts 

scraps of metal to bo soldered, 1 zinc. 

¥or pcivtcrers . (a) 2 parts bismuth, 
4 lead, 3 tin ; (b) 1 bismuth, 1 lead, 

2 tin ; the latter is best applied to the 
rougher kinds of work. 

For sealiiuj iron in stone ' 2 Ictul, 
1 zinc. 

For sealing tops of canned goods ' 
IJ lb. lead, 2 lb. tin, 2 oz. bismuth ; 
the lead is melted first, the tin added 


next, and finally the bismuth stirred 
in well just before pouring. This 
makes a soft solder, and the oiiiis do 
not take much heat to open them. 

Soft solder : 1 leoil, 2 tin, 

Sq/i solder for joining electrotype 
plates ; 67 parts lead, 33 tin. 

For sted : 19 parts silver, 3 copper, 
1 zinc. 

For tinned iron ; 7 lead, 1 tin. 
Specular Alloys. — These oro 
employed for making metaUio re- 
fleotora, requiring a true white colour, 
good lustre, and a hard, clean surface 
not easily tarnished or scratched. 
Pesquet gives a number of combina- 
tions, as follows . — 

(d) 82 parts copper, 32 tin, 6 lead ; 
(i) 80 copper, 10 lead, 10 antimony ; 
7o) 66 to 63 copper, 33 to 27 tin ; (d) 
10 copper, 10 tm, 10 antimony, 60 
lead ; (c) 32 copper, 60 tin, 1 silver, 

1 arsenic , (/) 90 steel, 10 nickel ; 
(g) 60 palladium, 50 silver ; (K) 60 
plotinum, 40 copper ; (i) 60 platinum, 
60 steal ; (j ) 60 platinum, 60 iron , 
(J.) 10 platinum, 90 steel ; (7) 20 plats- 
iiiim, 80 copper, 0 • 6 to 1 arsenic , (m) 
60 platinum, 30 iron, 10 gold ; (n) 50 
gold, 60 zinc , (o) 00 steel, 60 rho- 
dium ; (p) 10 platinum, 90 iridium ; 
(f) 29 tin, 19 lead ; (r) 52 copper, 80 
nickel, 12 zino, 6 lead, 1 bismuth. 

(s) Equal parts of tin and copper 
form a white metal as hard as steel. 
(1) Less tin aud a small quantity of 
arsenic added to the alloy forms a 
white hard metal of high lustre, (u) 

2 lb. copper, 1 lb. tin, 1 oz. arsenic 
form a good speculum metal, (v) An 
alloy of 32 copper, 16 '5 tin, 4 brass, 
1'25 arsemc, is hard, white, and of 
brUbant lustre. 

Statuary Metal. — (d) 91 ■ 4 parts 
copper, 6-63 zino, 1'7 tin, 1'37 lead. 
(b) Copper 80, tin 20. 

Stereotype Metal. — 1 tin ; 1 
antimony ; 4 lead. 

Sterro-Metal. — Tliis is a very 
strong and elastic alloy used by 
Austrian ougiueers for hydraulic press 
pumps. It cuutiuns copper, zinc, ii-on 
and tm, in the following propor- 
tions ; — 
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Copper. . . 55 to GO 

Zmc ... 34 ,, 44 

Iron . . 2 „ 4 

Tin 1 ,, 2 

Good specimens offer far more re- 
sistance than gun-metal to transverse 
fracture, and cost only 5 the price. 
It is said to have been discovered in 
an attempt to employ, for the manu- 
factm’e of brass, the alloy of iron and 
zinc found at the bottom of the zinc- 
pots in making galvanised hou. 

Tombac. — (a) Coppez, 16 Ih. ; 
tm, 1 lb. ; zmc, 1 lb, 

(6) Red. Copper, 10 lb. , zinc, 
11b. 

Tungsten Bronzes. —In the 

arts, tungsten hrouzes of diffeient 
colouj’s arc used, namely, golden- 
yellow, reddish-yellow, purple-red, 
and blue. The first two crystallise 
111 forms lesembling cubes, wlule the 
tliird IS obtained partially in cubes 
and partially m amorphous picce.s, 
and the last-named forms prismatic 
crystals Other circumstanceB being 
equal, the yellow bronze is obtained 
from mixtures poor in acid, the other 
two from those coutainmg more acid. 
But the colour is dependent not merely 
on the composition of the soda tungs- 
tate salt, but also on the amount of 
tin, and on the duration of the fusion ; 
so that when much tm is used, and 
the fusion is prolonged, a yellow 
bronze is obtained from a very acid 
mixture, and, on the contrary, a salt 
tlmt is hut slightly acid, when fused 
only a short time and with veiy little 
tin, may yield a red or even a blue 
bronze. 

A mixture in the proportion of two 
molecules of soda tungstate and 1 of 
auhydiouB tungstic acid, with tinfoil 
slowly added, and kept melted for 1 or 
2 horn’s, will yield cubes J- in. long 
when about 4 oz. aio melted, and they 
will produce a yellow or reddish-yellow 
bronze, the powder of whicli bcemslight 
brown, and when stirred up with water 
it impm’ts to tlic liquid the property of 
appearing of a fine blue colour by 
tnmsmitted light. 


Tlie red bronze obtained from 10 
parts soda carbonate, 70 soda tungstate, 
and 20 tinfoil yields, on pulverisation, 
a powder tliafc, sthred up in water, 
transmits green light. 

According to J. Philipp, a blue 
bronze is always obtained, if the fused 
mixture contains more than 3 mole- 
cules of tungstic acid to 1 of soda ; if 
tho fused product is boiled alternately 
with muriatic acid and \vith caibonatc 
of soda, the result will be a considei - 
able quantity of fine blue prismatic 
crystals, with which there are inter- 
mixed, in most cases, single z'ed and 
yellow ouhea. 

Moreover, all the tungsten bronzes 
obtained by fusion with tin can also 
be prepared by electrolysis of fused 
acid tungstates, hut the yield is so 
small that it ia unprofitable. (‘ lud. 
Zeib,’) 

Tutania. — {ti) Ron or steel, 8 oz , 
antimony, 16 oz. , nitre, 3 oz. Melt 
and haiileu 8 oz. tin with 1 oz. of this 
compound. 

(6) Antimony, 4 oz. ; arsenic, 1 oz. , 
tm, 2 lb. 

Type-metal. — (a) This alloy, used 
for printer’s type, ia often composed 
of 6 parts lead, and 2 antimony. It 
is of a blackiali-grey colom’, and is 
softer than tin and copper, but a httlo 
harder tliau lead, Sovei’al of these 
alloys, having the following composi- 
tions by weight • — 

Lead . . 86*21 80 76 

Antimony . 13 79 20 25 


100 100 100 

have been submitted to a new examin- 
ation by F. de Jussieu, who published 
his results m a p,mphiet. The chief 
portion of this is devoted to the ex- 
perimental recognition and exposition 
of facta of interest to the purely soieii- 
tifio metallurgist, and especially in re- 
ference to the liquation and crystal- 
lisation upon reduction of temperature 
of those alloys hut there are a few 
things intercalated which may iji’ovo 
of practical importance. Amongst 
these is the fact that those alloys of 
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lead and antimony, whose constituents ctm be skiiumed off. In the mixing 
are tlio aiime in land as common type- of lead and type-metal, see that there 
metal, are siiaceptihle of asaumiug a ate no pieces of anc amongst it, the 
high degroo of hardness when rapidly least portion of winch will spoil the 
cooled against a cold metallic aiu’face, whole of the other metal that is mixed 
showing a perfect analogy wdthtlie pro- with it. Zinc is of a bluish-wliite 
perty of hardening by dulling eminently colour ; its hue is intermediate be- 
possessed by certain cast-irons, but tween that of lead and tin. It takes 
more or leas shown by all known about 80° more heat than lead to bring 
varieties of tliat metal. (‘Engineer.’) it into fusion; therefore should any 
(6) 9 parts lead to 1 antimony forms metal float on the top of the lead, do 
commou type metal , 7 lead to 1 auti- not ti^ to mix it, hut immediately 
mony la used for large and soft type , ta ke it off with the ladle. 

6 lead and 1 antimony for large type ; "WTlite Metal. — (a) Tin, 82 ; 

6 lead and 1 antimony for middle lead, 18 ; antimony, 6 ; zinc, 1 ; and 
type ; 4 lead and 1 antimony for small copper, 4 parts, 
type ; and 3 lead to 1 antimony for (6) Hard. Sheet brass, 32 oz, ; 
the smallest kinds of type. lead, 2 oz. ; tin, 2 oz. ; zinc, 1 oz. 

(c) Fesquet gives the following com- J^ite Alloy , — This compound can 
biuations . — be turned, fil^, and bored ; does not 

Lar(jc type', (u) 10 lead, 2‘ 6 copper ; adhere to the mould, and will retain 
(o) 9 lead, 1 antimony, O' 5 ai'seuic ; its polish a long time after exposure 
Cc) 8 copper, 2 tin, O' 6 bismuth ; (d) to the air. Contains 10 cast-iron, 10 
2 copper, 2 tm, 2 bismuth ; (e) 73 cop- copper, 80 zinc, 
per, 27 zme ; (/) 5 copper, 67 zinc, Birminghmi Platinum . — This is a 
25 tin, 3 nickel ; (g) 12 tin, 10 zme, white alloy for buttons, and consists 
64 lead, 8 antimony. of copper, 43 per cent. ; zinc, 57. 

Music plates (a) 5 to 7' 5 tin, 5 to Other alloys for white buttons are * 
2'5 antimony: (5) 16 lead, 1 anti- (1) Yellow brass, 32 parts, zinc, 3 ; 
mony; (c) 8 lead, 2 antimony, 1'6 tin, 1. (2) Yellow brass, 32 parts, 
tin ; {(i) 4 lead, 2 antimony, 1 zinc , ziue, 4 ; tin, 2. 

(c) 7 ’ 5 lead, 2 5 antimony, 0 * 5 copper. Chinese White Copper. — Copper, 
PHnting type . 4 parts lead, 1 aaiti- 40*4 ; nickel, 31'6 , zinc, 25*4 ; and 
mony. hou, 2*6 parts. 

SmaU type and Stereotypes ' («) AUcy liesemUing -iS'iJre?*.— Copper, 
9 parts lead, 2 antimony, 2 bismuth , 75 parts ; nickel, 16 , ziilc, 2| ; tin, 

(/;) 16 lead, 4 antimony, 5 tin. (c) 2|; cobalt, 2 ; iron, ij ; aluminium, J. 
For every 6 lb. of lead add 1 lb. anti- PaMwn m- Tin BrUlvimts . — An alloy 
mony. The antimony should be of especially fine lustre which is used 
broken into very small pieces, and for stage jewellery consists of tin, 3 
thrown on the top of the load when it parts, and lead, 2, or of tin, 3 parts, 
is at red heat. The cheapest and and lead, 1, For the production of 
simplest mode of making a stereotype bnllianta melt small portions of the 
metal la to melt old type, and to every alloy in an iron crucible. By dipping 
14 lb. add about 6 lb, of grocers’ tea- into the fluid mass, previously freed 
cheat lead. To prevent any smoke from every particle of oxide, pieces of 
arising from the melting of tea-chest glass or brass, ground like brilliants 
lead, it is necessary to melt it over an and highly pohshed, a thm layer of 
ordinary fire-place, for the purpose of metal adheres to them which, after 
cleausiug it, which can be done by cooling, can be readily detached. The 
till owing ni a small piece of bdlow separate pieces mtiy bo connected by 
about the size of a nut, and stir it soldering. Sometimes the alloy is 
briskly with the ladle, when the im- poured into moulds faceted m the 
purities will rise to the surface, and same manner os diamonds. 
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Vioior Metal . — A white metal has 
heou on the market for some time 
umlei this name. It is used foi sand- 
casting, and is excellent for marine 
work, as it withstands the action of 
sea-water as well as any of the zinc 
alloys. It has a whiter colour than 
German silver. The following ana- 
lysis was made of a sand-casting of 
this metal’ Copper 49 '94 per cent., 
zinc 34-27 per cent., nickel 16 ‘40 per 
cent., alummium 'll pei cent, iron 
• 28 per cent. 

The iron is present as an impurity. 
It will he seen that the alloy uontaiua 
a large amount of zinc. This renders 
the mixture cheap. As so much zinc 
is present, the alloy is hard, although 
qmte strong Great oaro must bo 
used in making the mixture not to 
exceed the peioentage of alumimnum 
winch is given, or bnttleness will re- 
sult. Two ounces of aluminium to 
100 lb. of metal are all that are neces- 
sary. If one desires to dupheate the 
mixture, the following may be taken • 
Copper 60 lb,, zinc 36 lb., mckel 15 
lb., alumimum 2 oz. 

,, The nickel and copper are melted 
together under borax, and then the 


aluminium added. The zinc is next 
added. The metal is pniiieil into 
ingots, and gives better results aftei 
having been melted once. This mix- 
ture IS too har'd for rolling into sheet. 
(' The Brass World.’) 

Zinc Bronzes (Fontaine M-oreau). 

Zn. Cu. Fo. Pb. 

90 . 8 . 1 . 1 

91 8 ... 1 

92 . 8 , . 

92 . 7 . 1 , . 

Tho above may be considered the 
maximum of zinc and minimum of 
copper that will cast free of oryatalline 
fracture. By lossemng the zinc from 
1 to 4 per cent, and increasing the 
copper one-eighth to one-sixth, a 
better texture may bo looked for. 

Miscellaneous. — The following 
is a table of the projiortions of the 
various metals in the alloys most com- 
moijly employed m the arts and manu- 
factures. The term “parts” means 
parts by weight. The abbreviations 
are . Cu, copper ; Zu, sane ; Su, tin , 
Pb, lead , Sb, antimony ; P, phos- 
phorus ; As, arsenic ; Ni, nickel 


Description. 

Cn. 

Zn 

Sn 

Pb. 

Sb. 

P. 

Ab 

m 

Metal for Motional ports of loco-l 
motives (extremely hard). . ./ 

Bearings of carriages .... 

Bearmgs of di-i-ving wheels, also for! 
steam-engine whistles giving a> 
clear sound . . . . . ) 

Steam-engine whistles giving a deep 1 

sound / 

Cross-heads of connecting-rods . 
Cylmders of pumps, valve-boxes,) 

and taps / 

Eccentric collars 

Bearings of axles and trunnions ; I 
eccentric collars | 

Pistons of locomotiyes . . . j 

87 

97 

80 

81 

82 

88 

84 

84 

86 

84 

68 

88 

84 

6 

3 

2 

2 

2 

2 

2 

2 

2 

7- 

4 

9 

8- 4 

8 

18 

17 

16 

10 

14 

14 

13 

9 

28 

3 

2-9 

4-7 
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Ilescrlptlou. 

Cti. 

Zn. 

Sn. 

ri) 

fib. 

V 

Ah. 

Ni. 

Axle-boxea . . . . . 

MaUiematical instrumoiifca, amsl 
of balances . / 

88 

90 

2 

2 

10 

8 






Macbineiy bearings, etc 

67 


14 

19 





steam-engine winatlaa . 

Metalto withstandfriction(StBphen-l 
son) . . . . / 

30 

79 

5 

18 

8 

8 

2 




Eivets . .... 

64 

24-6 

3 

9 





Metal for coffins . 

1.5 


40 

46 





Metal to withstand friction 

2 


72 


26 




Cylinders of pumps . . . . 

7 

72 

21 






Metal for bearings of'locomotives . 

2 


90 


8 




White brittle metal (for buttons, i 
etc.) ... . . J 

10 

6 

20 


64 




Imitation silver 

64 


3 






Pinchbeck ... 

6 

1 







Tombac ... ... 

16 

1 

i 






Red tombac 

10 

1 







Spoomlly adapted for bearings . 

83 

. . 

15-6 


1 5 




For bearings and valves .... 

83 '25 


7 

9 
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Electrotype “ backing metal ” . 

. . 

. . 

4 

91 

5 




Stereotype metal for paper process. 



. . 

88 

12 




,, ,j for plaster process 


. . 

• 

82 

18 




Bullet metal . 




92 



2 


Malleable brass plate .... 

67 

83 


■6 





Pin wire . . ... 

67 

33 

•6 

•5 





Jemmapes brass .... 

64-0 

33-7 

2 

1 6 





Similor for gilding 

92-7 

4 6 

2-7 



.. 



Maillechort for rolling .... 

60 

20 






20 

,, first quality. 

"Wbitc similor ... . . 

8 

3 



. . 



4 

7 






6 


For btopcock seats .... 



88 


14 




,> >. plugs 



80 


20 




For keys of flutes, etc. 


. . 


20 

40 




Hard tin 



1 


0-6 




White tomlmo 

75 


26 






Vogel’s alloy for polishing steel 

8 

i 

2 

i 





RompoVs anti-friotion metal 

62 

10 

10 

18 





Ai’guzoicl, a tough alloy superior tol 
brass J 

56 

23 

4 
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Aluminium Papbn. 

(a) This French Aluminium Co. have 
conducted a number of experiments on 
the manufacture of aluminium paper, 
for the use of packages containing 
foods, etc. The paper is coated on 
one Bide only, so that there can be no 
metal in contact with the substance 
contained in the parcel. 

Two machines are employed. One 
of them receives the raw paper in rolls 
for prepaiation. It comprises a num- 
ber of cyhnders and a trough in which 
the colour is mixed with the gelatine 
or casein. To make metallised paper 
the liquid contains metallic dust in 
suspension which is deposited on the 
paper with the colour. Brushes 
worked by the maohiue itself spread 
out the coat evenly. Then the paper 
continuing in motion is drawn towards 
the dryer. The latter has a double 
rolling track supported on pillars and 
constituted by two endless chains 
running across tlie building lengthivise 
four times. When the paper leaves 
the machine it is supported by a stick, 
which automatically places itself on 
spurs fixed at intervals on the chains. 
Thus the paper is carried by a largo 
number of sticks which are drawn 
through the dryer at a uniform rate of 
speed. Finally, after travelling about 
600 metres, the paper is collected on 
a reel and conveyed to the calenders 
and, if necessary, gofiered. 

(6) By tlie Wickel process great 
improvements have been effected, as 
by it papers of all thicknesses can bo 
treated. 

The paper is first of aU coated with 
a varnish of suitable rosins dissolved 
in ether or alcohol ; it is then drawn 
by heated rollers under a narrow 
trough equal in length to the width of 
the paper, from which the metnliio 
dust is uniformly shaken down and 
deposited on the paper, any excess of 
dust being drawn off by a suitable 
aspirator. By this process the metal 
is protected from oon'osion by tho 


varnish, and therefore retains its value 
as a protective coating of the paper 
When calendered and goffered, the 
paper is suitable for all kinds of pur- 
poses. Cotton cloth or silk cau also 
be metallised with equal faoihty by 
this process. (‘ World’s Paper Trade 
Review.’) 

.-»C3ICS.r- 


Amalgams. 

MitiiioURT unites with a large number 
of metals, forming definite chemical 
compounds called ‘‘amalgams," Some 
of these ore solid, while others exist in 
a fluid state. It is probable, however, 
that fluid amalgams merely I'epresenfc 
a solution in excess of mercury of eoine 
fixed compound of mercury with 
another metal, inasmuch as when a 
quantity of such fluid amalgam is 
pressed through the pores of a chamois- 
leather bag, a small portion of mercury 
passes tlu’ough leaving behind the solid 
amalgam, which, on examination, is 
generally found to have a fixed chemi- 
cal constitution. Tho fluidity of an 
amalgam seems, therefore, to depend 
upon the presence of an excess of 
mercury over and above tho amount 
theoretically required to enter into 
combmation with the other metal. 

Tlie chemical affinity which causes 
mercury to combine witli other metals 
is generally of a feeble charaoter^ 
Qeutlo pressure will diive out a 
considerable quantity of tho combined 
mercury leaving a combination in 
altogether diujrout proportions fi’om 
the original one. A moderate lieat 
also is sufficient to decompOBO almost 
any amalgam. This fact was formerly 
m^e use of in the process kno^vn as 
water-gildi/ng. The article to bo 
gilded was covered with an amalgam 
of gold with excess of meromy, and 
then subjected to a strong heat. Tho 
mercury was drivou off, leaving the 
article covered with a fine coatmg of 
metallic gold, which, on buruiflhiiig, 
regained its lusli*e 
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The following fire aorao of tlio most 
important araalguins . — 

Copper Amalgam.— There am 
sevcnil methods f)f pteparing this, the 
followmg being, perhaps, the best • 

A mixture of finely-divided metallie 
copper (obtained by precipitating 
copper sulphate with metallic iron) 
and mercurous sulphate is triturated 
under hot water for J hour. After 
this, the water is repeatedly changed 
until it IS no longer blue. The mass 
is then dried, kneaded well and 
allowed to harden, when it consiets of 
an amalgam of 7 parts mercury with 3 
of copper. The peculiarity of this 
amalgam is its property of softening 
when kneaded, and hecommg quite 
hard again after standing some hours. 

It has been used by Parisian dentists 
oa a stopping for decayed teeth, 
though, owing to the poisonous natuie 
of the copper, it is not to be recom- 
mended for this pimpose. 

Gold Amalgam. — Tliis is formed 
when mercury is heated with 
powdered gold or gold-foil. It con- 
siats usually of 2 parts of gold to 1 of 
mercury. It has been found native | 
near Mariposa, in California, and in 
the platinum region of Colombia. 

The readiness with which mercury 
combines with gold is made use of in the 
extraction of the latter from its ores. 
The ore is crushed m an iron mortar, 
or battery, an it is termed. Water is 
introduced into each battery by a 
number of pipes. Meromy is placed 
in the batteries in small quantities, 
and unites with the gold, as the latter 
is libciuted by the crushing process. 
The larger portion of the amalgam is 
afterwards found in the batteries, 
adhering to the plates, the remainder 
being caught by inclined plates placed 
outside the battery. The plates are 
cleaned by scraping ofi* the adhering 
amalgam, first gcutlj)^ ■with a knife, 
and finally with a thick piece of hard 
gum or rubber, which scrapes the 
surface closely ■without cutting or 
aciatching it. The plates are then 
washed ■with water, and prepared for 
use again by sprinkling mercury over 


them, rand spreading the same cveuly 
by moans of a cloth, thus foiming a 
frealily tunalgiimatcd sui'fuce. 

Iron Amalgam. — Iron will not 
unite with mercury under ordinary 
conditions, ymall quantities of an 
iron amalgam have, however, been 
formed by immersing sodium amalgam 
(containing 1 per cent, sodium) in a 
clear, saturated solution of ferrous 
sulphate. 

For coating Plastic Castings. 
— 1 part tin, 1 mercury, 1 bismuth. 
The mercury is mixed ■with the white 
of an egg, and added to the tin and 
bismuth when they are thoroughly 
melted and blended. The alloy while 
still hot forms a pasty liquid, which 
should be apphed with a brush. 
(Giittier.) 

Silver Amalgam. — This com- 
pound is formed by the union of 
mercury with finely-divided silver. 
Native silver amalgam has been found 
at Mosobellaudsberg, in the Pakitiuate, 
and in several other places, Mercury 
is used for silver extracting, in a pro- 
cess somewhat similar to that described 
above for the extraction of gold. 

Sodium Amalgam. — Sodium 
and mercuiy combine readily under 
ordinary conditions by being brought 
into contact one vnth another The 
union is attended with much liissmg 
and spluttering, and with a consider- 
able evolution of heat. 

Tin Amalgam. — Tin and mercury 
combine readily at ordinary tempera- 
tures. If 3 pai'ts meicury be brought 
into contact with 1 of tm, 6-sided 
crystals of thj amalgam ai’a formed. 
Tin amalgam is used for silvering 
looking-glasses, Wlien pulverised and 
rubbed on the pohshing-stone, it forms 
a kind of mosaic silver, Electno 
amalgam may be made by melting 
tin and zinc together in various pro- 
portions in a porcelain crucible. The 
mixture is well stiiTed up, and when 
on the point of solidifying, the mer- 
cury is added, and worked into the 
mass. The whole is next transferred 
to a mortar warm enough to keep the 
amalgam soft while it is well worked 



AMALGAMS — AaIBEE, — AUEMOMBTE llS . 


81 


fcogetliQr, after which a piece of tallow 
or liird, nob quite equal in bulk to the 
masSj la kneaded in until the amalgam 
attains the proper consistency, 

Zinc Amalgam is formed by 
mixing and triturating zinc filings with 
mercury, at a heat somewhat below 
the boihng-pomt of the latter. It is 
usually piepared by pouring mercury 
into zmc at the- temperature at which 
the latter is juat kept in a fused state. 
Care must be taken to keep the hqmd 
stiired, and to add the mercury slowly, 
and m us fine a stream aa possible. 

, Amber. 

(iScc al^o Celluloid ) 

Working. — Amber in the rough is 
first split and cut rudely into the shape 
required by a leaden wheel worked 
with emery powder, or by a bow-saw 
having a wire for the blade, tripoli or 
emery powder being used with it. 
The roughly-formed pieces are then 
smoothed with a piece of whetstone 
and water. The polishing is effected 
by friction with whitmg and water, 
and finally with a little ohvo oil laid on 
and well rubbed with u piece of flannel, 
until the polish is complete. In this 
process the amber becomes hot and 
highly electrical ; as soon aa this hap- 
pens it must be laid aside to recover 
itself before the polishing is continued, 
otherwise the article will be apt to fly 
into pieces. 

Mending. — Smear the partswhich 
are to he umted with linseed oil, hold 
the oiled part carefully over a small 
charcoal fire, a hot cinder, or a blue gas 
flame, being careful to cover the rest 
of the object loosely with paper ; when 
the oiled parts have begun to feel the 
heat, so as to be sticky, pinch or press 
them together, and hold them so till 
nearly cold. Only that part where 
the edges are to be umted must be 
wormed, and even that with care, lest 
the form or polish of the other parts 
should- be distm’bed , the part joined 
genendly requires a little repolislimg 
1 


Imitation. — A recipe by Roessleria 
to melt two parts (by weight) of rosm, 
then add four parts of shellac. When 
these two are m a fluid state add two 
parts of pure clear white rosin. 


Anemometers, and the 

DETERMINING OE AIR 
CURRENTS. 

(iSlce oZso Chimneys ; Ventilation ; 

ETC.) 

The various methods that have been 
employed for this purpose may bo 
divided into three groups. 

— By moving at the same 
velocity's the cuiTent, and noting 
the distance passed over in a unit of 
time. 

iSccoTicJ. — Determining from obser- 
vation the rate at which small floating 
particles are carried along by the 
current, and assuming their velocities 
to be identical with that of the air- 
ourrent itself. Smoke from exploded 
gunpowder, burning turpentine or 
amadou, small pieces of down, and 
small balloons filled with hydrogen, 
have been all more or less employed 
for this purpose. 

Thzrd . — By using anemometers, or 
apparatus of vaiious forms ; and these 
may be divided into three classes : 
(a) Anemometers having vaucs or 
wands, made to revolve by the current 
of air impinging upon them, the rate 
at which they revolve bemg indicated 
by pomters on dials forming a part of 
the instrument — the pomters being 
made to revolve by means of wheels 
connecting them with the axis of the 
vanes or wands. The anemometers 
of Biram and Davis are instances of tliis 
class of instruments now in use in tliis 
country, all of wliicli require a correc- 
tion for faction. (Ji) Instruments 
wliich are affected by tbo foroc or 
impulse of tho wind, without being 
subjected to any continuous revolving 
G 
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rents, nor yet the number of revolu- 
tions, but only a number proportional 
to the latter ; and although it ib of 
great value, as indicating au increase 
or decrease in the velocity, from tune 
to tune, such as the periodical varia- 
tions in any pai'tioular current, it is of 
comparatively little value as generally 
used for ascertaining real velocities, 
such, for instance, as occur in changing 
or splitting air-currents, when it is of 
great impurtrince to know the actual 
quantities. To obtain with tliia instru- 
ment accurate results, available for all 
purposes, it is necessary, aa with 
Oombes' anemometer, to apply a 
formula to its recorded revolutions, or 
rather to the number indicated by the 
index, in order to ascertain the actual 
velocity of any cuiTeut ; each particular 
insfci’ument requiring special experi- 
ments to be made with it, in order to 
determine the value of the constants 
required to be employed in the formula. 
These constants remain the same for 
the sameinstrument, 
so long as it remains "i* 
in thesame condition, 
and ore independent 
of the velocities of 
the currents of air in 
which it is employed. 

These adjustments 
I are carefully made by 
the manufacturer. 

I Lind’s Anemo- 



motion, such as Dr. Lind’s, Honaut’s, 
Bougier’s, and Diokmson’a anemome- 
ters. 

In modern practice determination 
of air velocities are made only by the 
anemometer, and it is therefore un- 
necessary to give further particulars 
of the first and second methods. 

Anemotnetet. — The simplest 
form is that invented by Benjamen 
Biram, shown in Ijhg 16. It consists 
of a series of vanes, D, E, which re- 
volve with the action of tlie air-current 
— the number of revolutions, or rather 
numbers proportioual to the revolu- 



tions, being registered by a pointer, P, 
onthefaoeof adialforiaingapartof tho 
instrument itself. It is made of three 
sizes, 4, 6, and 12 in ; is very portable, 
and is not, with proper care, liable to 
get out of order, especially the smaller 
size A certain force of current is 
required to overcome the friction, and 
put the instrument into motion. 
Some of these instruments will con- 
tinue to revolve in a current as low 
as 30 ft. a mmufce \ but with most of 
them a velooity of about 60 ft. is re- 
quired. 

Every one who baa occasion to use 
this anemometer should be aware that 
lb does not register the actual velocity 
of the air, especially in feeble air-eur- 


meter. — (tt) The 
raising of a column 
of fluid above the 
general level of its 
surface is the prin- 
ciple of Dr. Lmd’s 
anemometer, Fig. 16. 

It consists of two 
glass tubes about 9 
iuohea long and 
•j^tbs of an inch in Fig. 16 . 
i'ameter, connected 
at their lower extremities by another 
tube of glass only of an inch in dia- 
meter. The upper extremity of one 
tube is either bent over as shown, or is 
fitted with a thin metal cap, at right 
angles, so tliafc its mouth may receive 
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the current of air in a horizontal di- 
lootion. Water la poured m at the 
mouth till the tubes are nearly half 
full and a scale of inches and parts 
of an moll is placed betiTeen the 
tubes. Wlien the wind blows in 
at the mouth of the tube the column 
of water is depressed in tins tube, 
and elevated to a similar extent in 
the other tube, so that the distance 
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between the surfaces of the fluid iu 
each tube is the length of a columu 
of water, the weight of which is 
equal to tile force of the wmd upon 
a surface equal to the base of the 
column of fluid. The object of the 
small tube which connects the two 
larger ones is to prevent the oscillation 
of the fluid by irregular blasts of wind. 

1 The absolute velocity of the wind is 


Table op the Force and Velooity op Different Winds 
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0*006 

0 0 1*230 

1*43 

1 

1*C3 

1*11 

Hardly perceptible 


. House 

o'oosaooo 

0'020 

0 0 6 L20 

2*93 

2 

3 26 

2*22 

Just pcrceptiDlo 


. House 


0‘044 

0 0 ll’SCt 

4*4(1 

3 

4*84 

3 30 





0*079 

0 1 4-224 

5*87 

4 

6 o2 

4*44 

Gentle winds . 


. House 


0*123 

0 1 16'48H 

7*33 

6 

8*U9 

5*61 





0*130 

021 2S0 

7*66 

6 14 

8*33 

6 67 

A gentle wind . 


. Lind 



0 4 2*660 

10*67 

7 27 

11 77 

8*00 

Pleaeaut wind . 


. Lind 


0*492 

0 7 13*962 

14 67 

10*00 

10 10 

11*01 

Plcosant brisk gale 


. House 


0 521 

0 8 6*378 

16 10 

10 30 

16*06 

11 36 

Freph bi eeie 


. Lind 


1*107 

1 1 11*392 

22*00 

16*00 

2t 30 

16*67 

Brisk gale 


. House 


1*968 

1 16 7 808 

29*34 

20 00 

32*39 

22*00 

Very brisk . . 


• House 



2 9 10*624 

33-74 

23 00 

37 26 

26*40 

Brisk gftlo . 


. Liud 


8’075 

3 1 3 200 

30*67 

25*00 

40 61 

27*02 

Very brisk , . 


. Honse 



4 6 13*824 

44*01 

30*00 

48 60 

33 13 

High wind . . 


, Rou^d 


6*208 

6 3 6 248 

47*73 

32 64 

62 70 

36*93 

High wind , . 


. Lind 


6*027 

6 0 6*912 

51 34 

36 -Ot 

00*69 

38*05 





7*873 

7 13 10*088 

58 68 

40*0( 

64*79 

44 00 

Very high . . 


. Rouse 



g 16 6 628 

66*01 

45*0{ 

72 89 

19 69 

Great storm . . 


Denham 


10* tl7 

10 6 10 496 

67*60 

48*02 

74*53 

50 81 

Vt-ry high . . 


. Lind 



12 4 12*800 

73 36 

50 0( 

81*02 

65*24 

Storm or tempest 


, Rouse 



16 10 O'QOr 

82*67 

60-3’ 

9L 2E 

62*23 

Stoim . . 


. Lind 


17 716 

17 11 7'U4C 

88 02 

60 0< 

97*20 

66*27 

Great storm . . 


House 



20 13 6*24E 

05*4( 

65*01 

106*4( 

71*86 

Great storm . 


. Lind 


21 *436 

21 6 16*36( 

06*82 

66*01 

106*92 

74*7S 

Great storm . . 

La Conuamlna 


20*041 

26 0 10*49f 

106*72 

72*7 

;i7*84 

80 It 

Very great storm 


. LjIIUI 



31 7 13*44 

) 117 3C 

80*0 

129*69 

88*64 

Hurricane , . 


. House 


31 25 

31 4 0*00 

) 118*91 

79*7 

L29 Ofl 

88*0 

Hurricane . • 


. Lind 




i 126-4C 

86*2 

' L30'6I 

96*2 

L Great hnrrlcano 


. T Ind 



I 41 10 10*76 

2 136*0 

92*0 

.149 0‘ 

101*6 

1 Very great hurricane . 

. Lind 



S 40 U 0 00 

[) 143 1 

07*6 

7 168 1] 

107*8 

j Most violent hurricane. 

. Lind 



3 49 3 3*20 

146 7 
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110 4 

3 Hurricane (bat tears 

up 



3 52 1 6*24 
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1102 9 

1 166*6 

7 113 6 

3 trees and throws down 


67*29 

3 57 4 11 00 

8 168*2 

3 107 9 

5 173*7 

1117*0 

S| huudings . . 


. iMU&e 


68*46 

0 68 7 3*20 

0 160 0 

J 109*0 

0 176*5 

izn 3 

7 Observed by rtochoo. 
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6 

■7 
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deduced from the height of the column 
of "water, or it may he aspertaiued fiom 
the tables coiiatructed ftir tlie purpose. 
Thus, aecordmg to Dr. Lind, a column 
of water 0*025 in. high, exeits a 
pressure of I’ailier more than 2 ois. 1 dr. 
upon a sq. ft. of suiface, and balances 
the effect of a gentle wind moving at 
the iftte of about 5^ ft. in a second, 
or not quite 4 miles an hour. When 
the column of water is 1 in. high, the 
force of the wind on a sq. ft. ia nearly 

lb., its velocity 32^ miles an hour, 
and its character a lugh whid. When 
the column marks 3 in. the force ia 
upwauls of 15^ lb. on the eq. ft. the 
velocity above 56J miles per hour, and 
of the cliaracter of a storm. At 9 in. 
the foice on the sq, ft. is stated to bo 
461b. 14 oz. ; the velocity 97^ miles an 
hour, producing a most "violent hurri- 
cane. Thus, it Will be observed that 
in the greatest stoima, tlie difference 
between the atmoaphoric pressures 
on the windward and leeward sides 
of any object does not amount to ^ of 
the proasui'e of the leeward side. 

From numerous experiments, Dr. 
Liud considered, that the pressure of 
the wind in direct impulse is nearly 
proportional to the square of its 
velocity. The following Table is cal- 
culated from this, hut considerably 
enlarged by other experiments. 

Borda, however, found that tlio 
force of the wind was greater by ^ part 
than Rouso’s Table gives. Hutton also 
showed that tlie forces at very great 
velocities mcreased in a somewhat 
higher mtio than the squares of the 
velocity. 

Henaut’s Anemometer, Fig. 
17, is similar in its principle and action 
to that of Dickinson , in the latter the 
impulse ia received on a plain surface 
A, of oiled akin about 3 inches square, 
suspended from the top p, the varia- 
tions of which, from the perpendicular 
jP h dg^ are noted on a scale d d n, which 
ia marked off by direct experiments. 
Tlus instrument ia extremely portable, 
and not easily put out of order ; but 
whilst it posseases the gi'eat value, with 
other instruments of tins class, of not 


reciuiriug any watch or other means of 
noting the time, iL is in common with 
them subject to the great disadvantage 



of vibrating continually, especially in 
a lapid current, and of not recording 
the variation of the velocity witlun 
limits of 20 ft per minute , it is how- 
ever, very useful in steady currents 
of from 200 to 700 ft. per minute. 
The suppoi ts g g, are secured to a base 
ct,"\vluch ia levelled by screws rv, 

A simple anemometer that 
anyone can make is shown m Fig. 18 . 
a 19 tho pressure-plate, exactly 6 in 
square made of galvanized iron and 
fastened to the pillar a 10 lb spring bal- 
auce£> j thocylindei of the balance being 
fixed to tho vertical tube c, which car- 
ries the vane, etc. To the end of tho 
iron rod, in the balance, is attached a 
wire which passes over a wheel inside c, 
shown in the drawmg, but, of coui’se, 
in the tube, and so tliat the copper 
wiie can go down centre of c to the 
weight of (Z, w’hich. must have a slit in 
one side to run over a wire soldered 
inside /, this keeps lower whe straight 
and prevents torsion. The "wire is 
joined up in two at the bottom of cZ, 
and the two wires should be continued 
down to the bottom. The vane is of 
the usual form, but should form a 
balance for the other side, and must 
be weighted to form the balance 



Anemometers, Etc. : A Bimple AncmomeLer. 


85 


necc.'^sary. Tho wire m cfintimied 
down ink) tho room in which dial is 
fixed. Hure make a dial V2 in. dia- 
meter and divide it into 36 diviBiona 



Fiq. 18 


each division being a full inch nom 
thej next ■ these divisions will indi- 
cate pounds, and if you divide the 
spaces between each into 6 you will 
have everything you require The 
centre wheel has a groove, and its 
circumference should be exactly the 
length of tho rod in the balance, or 
rather the length from 1 to 9 lb., 
every pound giving 4 lb on, dial. 
Now fix at tho end a tliiii wire or 
watch-chain, tho latter would be 
better, the old chains used in our 
grandfathers’ verge watches — this, by 
the bye, must be connected to upper 
as well as lower wires ; to the bottom 
one then hang a weight just suffioiont 
. to keep finger m place Having all 
done, get another similar balance and 
fix it up against dial-plate, letting it 
mark 1 11^. ; this will he 4 lb. on dial 
down below ; mark this on the dial , 
then let upper balance be pushed on to 
21b., mark 8 below, and so on till the 
whole dial is marked, then divide and 


niaik pounds. You may go over tliis 
aovenil tniies until you liave cmcfully 
marked the dial, and your anemo- 
meter will bo finished. (W.i) L.) 

A multip ly ing ane- 
mometer, apphcablo to 
the measurement of the 
velocity of air-currents, 
to meteorological observ- 
ations, and to tho deter- 
mination of waterliow, 
consists of a tube formed 
as two truncated conical 
tubes, the smaller ends 
of wliich are of the same 
area (Ventuid's tubes). 
In tliis tube a much 
smaller one of similar 
construction is placed, as 
shown in Fig. 19. If 
gi'eater delicticy be ro- 
quii’ed, a third may be 
added, the whole system 
being eccentiic (Fig. 20). 
The constricted pait of 
the outer compound tube 
is surrounded by a hollow 
jacket, and connected 
with it by the small m- 



Fiob. 39, 20, 21. 

torval which separates the two trun- 
cated cones. Tliis jacket is in con- 
nection with a U water-gauge, whicli 
indicates the velocity of the current 
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to bo menaurod. This arrangement 
for ii singlo compounil tube is aliown 
in Fig. 21, The utility of the inatru- 
meiit doponda upon the fact tliat in 
such a ca,so, as shown in Fig. 21, the 
reading of the manometer attached to 
tliejaoketis several times that mdicated 
by a manometer at the orifico of the 
tuba. The former ia of couraonegative, 
whilst the latter is positive. The re- 
lation between the two may be, for 
example, 6:1. In an instrumout 
consisting of two compound tubes, 
and in one of tliree tubes, the readings 
were related to those at the orifice 
in the proportions 20 ■ 1 and 80 . 1 
reapeotivoly. The instrument is sim- 
ple, rigid, portable, and inexpensive ; 
it affords a chock on the ventilating 
apparatus of min’es, and by a simple 
clockwork arrangement could be made 
to indioato defootive ventilation , 
lastly, its multiplied reading oouduces 
to great acournoy. (Atkinson and 
Dalgleish.) 


Aqua-Fortis. 

Aqua-FoiitI 3 is a name originally 
given by the alohemiata, and ia dilute 
nitric acid. 

Simple or Single . — Distil 2 lb. of 
saltpetre and 1 lb. of coi:)pQra8, 

Douhle. — Saltpetre, 6 lb., copperas, 
6 lb. in its usual crystallised state, 
together with 3 lb. calcined to red- 
ness. 

Strong, — Copperas calcined to 
whiteness, and white saltpetre, of 
each 30 lb. ; mix, and distil m an 
iron pot with an earthenware head. 

Nitric Acid or Spiodt of NiVre . — 
White saltpetre, 6 lb. ; oil of vitriol, 
lb. ; distil into IJ pint of water. 

Dilute . — Strong mtric acid 1 oz. 
by measure, and water 9 oz. by 
measure. 

Compound, — Double oqun-fortis, 
16 oz. ; common salt, 1 dram; distil 
to dryness. 


Nitric acid is a colourless, trana- 
parout liquid having a specific gravity 
of 1‘62 ; it freezes at —66° C. ; boils 
at 86° 0, ; fumes in the air, and when 
mixed with water evolves heat. It 
attacks and oxidises most metals, 
except gold, platinum, and some of 
the rarer metals. With many kinds of 
organic matter, strong nitric acid, if 
the temperature is kept down, forms 
what have been called nitro-substitu- 
tiou products, one, two, or tliree 
atoms of hydrogen being removed 
from the compound, and bemg re- 
placed by an equal number of mtryl 
(NO2). Some of these compounds 
are of gi'eat importance : thus from 
benzol OgHg) is formed nitro-beuzol 
(CaHs(N02) used in the manufacture 
of anilme. With phenol or carbolic 
acid (CflHgO) is formed tri-nitro-pheuol 
or picric acid (CoHa(N02)30). From 
cellulose, wliich is cotton or similar 
fibre (CgH^pOj) is obtained tii-nitro- 
cellulose GeiJ,(N02)30) or gun-cotton. 




Aqua-E.e(jia. 

This is a mixture of nitric and hydro- 
chloric acids.' (Nitric acid is somo- 
times called spirit of nitre, while 
hydi'ochloric acid is often called 
mm-iatic acid, or spirits of salts.) 
The name Aqua-Rogia was given by 
the alchemists owing to the power 
this mixture has of dissolving gold, 
plotinum, etc., which neither of the 
two acids named will do separately. 

(а) Distil together 16 oz. of nitiic 
acid with 4 oz. oominoii salt. 

(б) Mix together equal parts of nitric 
acid and hydrochloric acid. 

(a) Nibia acid 1 pirt, and hydro- ' 
chloric 2 parts. 

Of the above (c) is most effective. 


— OCCl-r- 



Aquarium — BAK iua Powders. 


87 


Aqparitjm. Ebpairing 
Leaks. 

LBAimraiaa is a fault inseparablo from 
all wood-built aquaria. If you re- 
mova the zino ooveriug tho bottom, 
you will find water underneath, wliich 
slowly percolates, and very often 
travels along until it meats the groove 
m wliich the glass is set, where it 
make its unwwoomo appearance. I 
doubt V617 much if it be possible to 
bmld a permanently ti^bt aquarium if 
the same is framed in wood. By 
chance one might succeed. The 
wooden bottom contracts, and opens 
some minute joint in the cement. 
Under the pressm’e of the water the 
moisture oreaps in, and the wood then 
swells, opening wider the cracks. 
Then there is another fertile source of 
leakage, due to the water presaui'a 
forcing tho glass sides outwards, and 
causing the cement to separate. The 
oftener the aquanum is emptied tho 
worse the fanlt grows, and it is almost 
inourable. What is wanted for wood- 
framed aquaria is an elastic cement 
(marine glue useless), and it has to bo 
found yet. I think the best all-round 
cement consists of equal bulks of 
litharge and pulverised rosm — no sand 
— misod into a thin paste with boiled 
linseed oU and applied at once. To 
make the flat bottom watertight, 
marine glue of good quality may bo 
used m this instance. Whan tlio 
wood is quite dry saturato it with a 
thin solution of the glue, afterwards 
breaking up tho glue into small pieces, 
sprinklmg them thickly over the 
bottom, and ironing out with a hot 
iron. While still soft, completely 
cover with a layer of small gravel 
(shore), and press into the glue with 
the iron. A dusting of sand will 00m- 
plota tho job. Of course, dig out all 
the cement in tho glass grooves, and 
fin thorn again with the composition 
given above. The depth of the 
grooves sliouid ho twice the thickness 


of thugla.ss, as.suming { in plate to have 
been used, and the width tho same. 
The groove is part-fllled with the 
cement, the gloss slid in, and pressed 
outwm-dly by small blocks of hard 
wood pushed in the giooves. This 
prevents springing of the glass when 
the level of the water is at any time 
reduced. Fill the inner groove level 
with the aquarium floor, and if the 
job has been properly dons very little 
water will find its way through. Un- 
doubtedly all aquaria should bo biult 
entirely of slate, and though in saying 
so I advocate what I have never prac- 
tised, all my large 80-gall, sea-water 
tanks being bmlt of baywood, I am 
fully alive to the fact that I imght 
have saved myself much trouble. 
Slate aquaria are, of course, much 
more costly, to begiu with, than those 
constructed of wood, and economy is 
very ficquently a determinative factor 
in the case. Use ttie dryest baywood 
obtainable, moke the bottom two-ply, 
crossing the grain, and screw together 
with brass screws. But tliis concerns 
the building of aquaria, and not the 
stopping of leaks, (' English Me- 
ohanio.') 

Baking Powders. 

Tite following is condensed from tv 
lecture on the chemistry of confec- 
tioners' materials, delivoredby William 
Jago, before the Society of Ai’ts. 

Amraonium Carbonate. — 
Among the first of aerating agents 
is the solid commercial ammonium- 
carbonate, called by the confectioner, 
“ammonia” or “volatilo.” This 
salt may be represented by the 
formula 2(NH,) 2 GO3 . COj and is 
a mixture of the carbonate and oar- 
ha/inate of ammonium. The compound 
has an ammouiacal smell and an acrid 
burning taste. On the application of 
heat, “volatile" m decomposed into 
gaseous ammonia, water, and carbon- 
dioxide gas. The commercial salt 
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flUoulU he almost fine from iion-volatile ( mercial huHirhonate of floda is ohtained 


bodiuSj and ^ood Rpociinens will leave 
only a trace of fixed foreign matter 
after being subjected to a temperature 
of 100° G., the actual quantity being 
from 0'04 to 0*4 per cent. As the 
composition of the salt varies, its 
strength may be detei mined by an 
estimation of the alkalinity, titrating 
with sulphuric aoid, and using methyl- 
orange Jis an indicator. The salt is 
continuously losing ammonia, and so 
becomes weaker. Commercial samples 
vary in stiength from an alkabnity 
equivalent to about 80 to one of about 
93 per cent, of the pure salt. If 
ammonium carbonate bo mixed with 
the other constituents of a dough, there 
is very little change until the goods 
are placed in the oven With a rising 
temperature, the libemted carbon- 
dioxide and ammonia gases distend the 
mass and so produce the desmed light- 
ness . Wlicn withdrawn from the oven 
such goods may smell and taste most 
strongly of the ammonia. With small 
articles of a porous texture, this smell 
soon completely passes off, but with 
larger ones this does not occui at all so 
readily, and for this reason “ volatile ” 
has to bo used spai mgly and cautiously 
by the confectioner, and has practic- 
ally passed out of use in preparations 
sold for domestic use. 

Soduxm Bicarbonate is another 
salt capable of giving off gas, under the 
action of heat alone. This compound 
HaHCOg, then becomes the normal 
carbonate, Na 2 G 03 , with the evolution 
of steam and carbon dioxide. A tem- 
perature of 38° C. (100° F.) is sufficient 
to complete this cliange Sodium bi- 
carbonate has only a slight brackish 
flavour, but the normal carbonate lias 
a strong alkaline taste. For this 
reason, and because only lialf its gas 
is evolved by heat, the bicarbonate is 
but seldom used alone. Tlio objection- 
able flavour is, however, the much 
more pressing reason of the two, 
because a double quantity of the car- 
bonate would cost much leas than tho 
amount of acid necessaiy to act on the 
one portion of carbonate only. Gom- 


I of a high dcgi’ee of purity, and usually 
I gives an alkalinity very nearl}^ equiva- 
lent to 100 per cent, of the pure salt. 
At times figures are obtained which 
even go beyond tliis, and one is con- 
fronted with, perliaps, apparently 103 
per cent In such cases the explana- 
tion lies in the fact that the salt con- 
tains more or less sodium carbonate as 
impurity. In the analysis of the bicar- 
bonate it 18 always well to search for, 
and estimate approximately if neces- 
sary, the quantity of normal carbonate 
present. In using bicarbonate great 
care must be taken that the salt is 
finely gi’ound and mtimately mixed 
with the flour and other constituents 
of the dough. Neglect of such pre- 
cautions leads to the formation of 
small masses of the normal carbonate 
during baking, and these in turn act on 
the pxoteid constituents of flour with 
the production of a yellow stain or spot. 
Further, flour thus acted upon by 
normal carbonate evolves an unpleasant 
soapy odour. Like ammonium carbo- 
nate, the bicaibouate of soda only 
commences to evolve gas when sub- 
jected to the heat of the oven. 

Tartaric Acid. — When sodium 
bicarbonate is treated with an acid, 
the whole of the carbon-dioxide gas 
is evolved, and the corresponding 
salt formed. Of all acids, that found 
most convenient by the confectioner 
is tai’tanc acid, either in the free 
state or as its acid potassium salt. 
Tartaric acid is widely distributed 
in nature, and is manufactured 
from some of its compounds oc- 
currmg in grape juice. The acid 
occurs in commerce as a flue white 
powder, having a clean acid flavour, 
and is veiy soluble in water. When 
tM?taiic acid and sodium bicarbonate 
are mixed in with flour m equivalent 
quantities, the result, by moistening 
with water, is, tliat the acid attacks 
the carbonate, liberating all its carbon- 
dioxidc, and forming normal sodium 
tartrate. This latter salt is compai’a- 
tivoly tasteless, and the presence of 
the quantity produced as a residue 
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from the amount of acid and soda 
necossaiy for the aeration of an average 
dough IS not sufficient to injuriously 
affect the flavour of the resultant 
goods. The action of tartaric acid 
and the liicarbonate, or more shortly 
‘'soda,” commences immediately on 
the addition of water, and, for that 
reason, it is well to get the dough into 
the oven as speedily as possible. Then, 
with the greater heat, solution of the 
two re-agents and their consequent 
mutual action, go on with augmented 
speed. Tartaric acid being somewhat 
expensive, it is important that no 
waste of it should occm’, and as all, 
mixed m a dough, that is in excess of 
the equivalent of the soda is lost, it is 
well to remember that the proper 
proportion is 16 parts by weight of 
tartaric acid to 17 parts of soda. 
Tartaric acid should, on analysis, 
show an acidity equal to 99 (or up- 
wards) per cent, of pure acid, and 
the ash should not exceed 0'25 per 
cent, Tartaric acid is said to have 
been adulterated with alum and acid 
potassium sulphate ; hut both these ' 
would be detected by an abuormally 
large percentage of ash, and also by 
the presence of sulphates. 

Cream of Tartar. — Not only is 
tartaric aciditself employed, but so also 
is its acid potassium salt, cream of tartar. 
Cream of tartar exists in the ciust 
or tartar deposited by wines on keep- 
ing, and is obtained by a process of 
solution, purification, and re-crystal- 
Itsation. The salt occurs commercially 
as a white powder, and diflters from 
tartaric acid in that it is only very 
slightly soluble in cold water, one 
part of the salt dissolving in about 250 
of water at 60° F., whereas boiling 
water dissolves it in the proportion of 
one part of “cream” in 15 parts of 
water. To the confectioner, this is a 
most important property, because as a 
result a mixture of cream of tartar and 
bicarbonate of soda, as an aerating 
agent, is almost iiiEictive in the cold. 
Douglis made with tliis mixture, 
undergo little or no aerating change 
until placed in the oven. Then the 


nse in temperature rc.suhs m Kolution 
of the crejun, and it.s eoiiHequent action 
on the bicarbonate. Tliis .salt there- 
fore becomes active just at tlio time 
when such activity is most ottective. 
The salt resulting from the action of 
these two re-ageiits on each other, is 
well known under the name of “ Ko- 
chellc salt.” It poase8Be.s only a bland 
saline taste, and hence does not 
sensibly affect the flavour of goods in 
the manufacture of which “ soda and 
cream ” are employed. 

Sulphates and Phosphates. 
— Tartaric acid has been mentioned a? 
the one of most importance to the 
confectioner. Among more or leas 
successful substitutes are acid potas- 
sium sulphate, acid calcium and po- 
tassium phosphates, and phosphoric 
acid. The three formei arc obtainable 
as white powdem, and, mixed witli 
starch in various proportions, are used 
as substitutes for tartaric acid and 
cream of tartar respectively. In older 
confectioners* recipes alum is some- 
times included as an ingredient , tliia 
body has a powerful acid reaction, and 
with soda can be used ns an aerating 
agent. In view of the injurious nature 
of alum, its employment need only be 
mentioned in order to condemn it, and 
to point out that some non-injunous 
form of acid should bo used m its stead. 

Following are recipes for cornpound- 
ing baking-powders • — 

(1) TarUvnc acid powder 8 oz. 

Bicarbonate soda . 9 , , 

Rice flour . . . 10 ,, 

A teaspoonful to every 1 lb. flour. 

(2) Tartaric acid . . 8 oz. 

Carbonate of soda . 8 ,, 

AiTowroot. , , . 8 ,, 

(3) Bicarbonate soda . 16 oz. 

Tartaric acid . . 14 ,, 

Carbonate magnesia 6 , , 
Faiina . , . . 12 ,, 

Rub through a sieve. 

(4) Dry carbonate soda 8 oz. 

Dry tartaric acid . C , , 
Carbonate magnesia 2 , , 
j Turmeric powder . 1 ,, 

The soda and acid are properly dricti 
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bflforo miring, or tlie powclor spoils by 
keopiug. Pi eserve in stoppered bottles. 

(6) Tartaric acid . . 5| oz 

Cream of tartar . 16 ,, 
Carbonato of soda . 20 „ 

Rico powder . . 40 „ 

(6) Borwick’s Gorman is an arti- 
ficial fermentation powder, com- 
pounded with coarse maize flour, 

(7) GoodalVs ia a compound of ■ — 

Rico flour ... 2 parts. 

A mixture of tartaric acid 
and bicarbonate of soda 
(each) . . .1 part. 

(8) , Horaford'a. This ia a powder 
supplied in two packets. The one 
Goatama an acid phosphate of lime and 
magnesia, made up with a certain 
quantity of flour, and the other is bi- 
carbonate of soda, with a little chloride 
of potassium. 

(9) Tartaric acid J lb. ; bicarhonato 
of soda and potato farina or British 
aiTowroot (of each in powder) | lb. 
Separafcoly dry thorn perfectly by a 
very gentle heat, then mix m a dry 
room, pass the mixture through a 
sieve, and at once put it into pockets, 
observing to press it hard, and to cover 
it with tin-foil or close-made pAper, to 
preserve it as much as possible from 
the air and moisture 

(10) Green’s. 

Tartaric acid . . . , 35 lb. 

Sesquicarbouiite of soda . 56 ,, 

Potato flour .... 1 cwt. 

Mix as before. 

For use, 1 or 2 teaspoonsf ula of liak- 
ing-powdor are mixed with the diy 
flour, and other ingiedionts, which aro 
then made into a dough, as quickly .aa 
possible, with cold water, and at onco 
baked or boiled. By the addition of 
about J dr. of turmeric powder to each 
1 lb. of the mixture it ia conreited 
into egg-powder. It should be pre- 
served in bottles or tins, so as to pre- 
vent the alxsorption of moisture. 

(11) Tartaric acid . . J lb. 

Bicarbonate of soda 12 oz. 

Starch . . . 12 ,, 

Dry esich thoroughly previous h> ad- 


mixture, which IS effected by passing 
through a fine sieve repeatedly ; pook 
the powder down tightly, to pi'event 
the absorption of moisture, 

(12) Bicarbonate of soda 4 02 . 
Tartaric acid . . 3 ,, 

Farina . , , . 16 ,, 

Mix all together. By fanna is meant 
any cheap farinaceous material — wheat, 
rice, or sago flours, etc. To make the 
packets requires a piece of wood, say 
6 in. long, for smaU packets, and the 
exact size in thickuess and width that 
the packet ia to be. The and of this 
piece should fit into a block of wood 
and go through it. Take the paper 
and fold it on the end of the stick, and 
close it at the end so as to make a 
square bag ; now put the slick \vith 
the paper on it into the block, and 
withchaw the stick, leaving the paper 
in the block. It is more convemeut 
to measure the powder than to woigh 
it. Put the powder in a small tm- 
plate funnoh and shake it into the 
paper ; remove the funnel, and fold 
down the other end of the paper, 
flatten the folds with the end of the 
square stick and push the packet out 
of the block. The whole operation of 
making tho packet should take a very 
short time. 

(13) Royal,— k s^unple contained 
the foil owmg approximate proportions. 

Granular tartaric acid . 12 oz. 
Gmnulor bicarbonate of 

soda . . • • u 

Starch 12 ,, 

(1 4) Ruviford’s. — (Approximate .) 

Bicarbonate of soda . 7 oz. 

Phosphate . . . 1^4, , 

Starch ... 3|,, 

(16) Gi'eani of tartar . . 12 oz. 

Bicarbonate of soda . 6 ,, 

StiU’ch . . 2 ,, 
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Ball Valves, Noisy. 

Doubtless every pi'octica-l man has 
experienced more or less trouble from 
this cause, and in some cases quite 
frequently. It is not at all a rare 
complaint, but it is one generally of a 
very annoying nature to all who may 
be residing in the house where the 
valve is. 

There are two kinds o£ sounds, due 
to two quite different causes. One is 
a deep humming ; the other a jarring 
or jumping noise like successive shocks 
more or less quickly repeated. Both 
are only noticeable when the valves 
are partially or nearly olosed, A full- 
open valve seldom makes a noise of a 
disagreeable character. If it does it 
had best be changed for another. 

The humming noise is heard with 
valves on a high pressure seivice as a 
rule. As the valve closes and the 
passage tlirough it becomes more 
restricted, the strain exerted by the 
water and consequent friction causes 
the noise to occur. We may well 
liken the effect, if not the cause, to 
what takes place in a atcam-horu or 
whistle. The steam is arranged to 
pass into and through a restricted but 
suitably shaped outlet aperture, and a 
very distinct noise is the result, if the 
pressure is sufficient. The volume of 
steam and the pressure have to be in 
some Gsoot ratio with the area of the 
outlet aperture, and tliis is so with the 
ball- valve when it is closed sufficiently. 
If the ball-valve aperture could be kept 
fully open until the moment of closmg, 
no noise of the kind could occur, os the 
proportions of the outlet, with the 
volume and pressure of the water, 
would be wrong, the former being of 
too great an area to the latter for the 
production of sound vibrations. 

The measures that can be adopted 
to prevent this humming noise are, 
therefore, two. One is to put a 
larger ball-valve, or a valve with a 
more roomy way tluough it. The 
other 18 to reduce the pressure and 
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the volume of water coming to the 
valve. The latter is bcbt iind f)f ten- 
times the easiest. The method of 
doing it is to choke the service close 
behind the valve, practically reducing 
the bore of the service-pipe. This 
might bo elfected by pinching the pipe, 
if it is lead, or by taking the valve off 
and putting a piece of small tube or a 
nipple-piece in the boss or tube which 
the valve is screwed into, Another 
way is to solder a piece of sheet metal 
over the tail aperture of the valve — 
the tail being the part that screws into 
the boss or pipe — then boring a in. 
or in, hole in it. Still another 
way is to mserb a stop-cock just 
behind the valve. Tins could be 
closed to any desired extent to check 
the volume and the pressure of water. 
The results will be identical ■with 
checking the service tube to a steam- 
whistle : plenty of steam may come 
through, but the sound iviU bo 
wanting. Chocking tlie service pipe 
bo the ball-valve cannot do any harm 
or cause any inconvenience. Tiiere 
will still be abundance of water come 
through for all ordinary purposes. 

The other noise that occui’S with 
ball-valves, and which is more or less 
a cliattering kind of disturbance, is 
caused by the movement of the water 
in the cisteru. As water enters the 
cistern, falling into it ■with some force, 
that which is already there becomes 
agitated, and assumes the character 
of littlo irregular waves on the top. 
When the cistern is sufficiently full 
to begin lifting the ball of the ball- 
valve to close it, the ball is not lifted 
in a slow and regular manner, but is 
caused to move up and down on the 
disturbed water. Wlien the valve is 
about half, or a little more than half 
olosed, the hall when lifted by the 
disturbed water* wholly closes the 
■valve, but only to open again and 
then close as fast as the agitated 
water moves it. If the water commg 
in is served at a fair pressure there 
■will bo a distinct noise and shod: 
every time tlie valve is thus opened 
and tlien abruptly dosed. Tliis is a 
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which in.ikcK itaelf hoard tlu'ougli- 
out. I.hc UouBc, aud in point of t)\cir 
irritutnig qiiahtios there is little to 
oiioosc botweon the two. Wliero 
there is au intormitlent water supply 
the trouble only occuia once a day, I 
but Avith a constant supply it may i 
occur every time the tap is opened. i 
The remedy for this latfcer cause of 
noise and anuoyanco is to prevent the 
agitation of the water in the cietein 
by that flowing in. This la simply 
oftected by fixing a tul>6 to the nose 
or outlet of the ioall-valve ao tliat the 
water it diachai'ges does not fall on to 
tiic water already delivered, but 
delivers it below the water level. 
A piece of rubber tube fixed to the 
nose of the valve and allowed to drop 
about half-way down the ciateiu will 
do ; 01 a piece of metal tube can be 
soldered on. If tli© inflowing water 
outers beneath the level of tho water 
already ihoro, it ^Vlll nut agitate it, or 
cause tho valve-bivll to dance up and 
down. English Mechanic. ') 

Bamboo Wobk. 

(See also Basket ’Wobk.) 

Bamboo is known as an “Endogen,” 
each now layer of wood being formed 
within tho old layer and not outside 
it, consequently the outside is tho 
oldest and hardest. 

Those who work in bamboo regu- 
larly may have noticed tliat it is liable 
to split at tho ends, if not cared for, 
a split aomotimcs working up the 
whole length if not attended to. This 
la usually the result of stocking tlie 
bamboo cai’elessly, iind not protecting 
tbe ends. Tho best plan for keoping 
a stock of bamboo ia by erecting up- 
right wooden pai-titious say 4 ft. 3 in 
high, by 2 ft. 9 in. wide, along the 
floor of the workshop, spacing tho 
partitions such a distance ajiarfc 
as to take the different longtlis of 
bamboo. By tliia plan the ends arc 


not left improLected. Fiudhcr pro- 
tection can be alforilcd by making 
liglit wood frames covered with roof- 
ing felt to rest on top of the partitioned 
spaces, the felt being cut larger than 
the frame one way so aa to hang down 
a little way in front of the rucks. On 
no account ever make bamboo racks 
nojirer the ceiling than can be avoided, 
as the heated and dry air is injurious 
to the material. 

The principal arts in bamboo-work 
are jointing and bending, and the 
former is the cliief of these two. In 
fittmg two pieces at right angles, os 
Big. 22, first with| 
a luilf-rouud flue I 

rasp or coarac file 
hollow out the end 
of a to come neatly 
against by then fit 
astraiglit gniined 
piece of wood 
tightly into a, as 
Fig, 23, and with 
a brace and bit 
bore a hole in 6, to 
take this plug or 
dowel tightly. 

Have some hot 
glue ready, re- 
move tho dowel 
fiom a, and after 
gluing it, drive it 
tightly home into 
the hole in &. Fio, 23. 

Now glue the ex- 
posed end and put a on to it and tap 
homo gently with a hammer. Re- 
momber that for lasting work there 
are at least two essentials, viz., tightly 
fitting dowels and hot glue. It is also 
tlie best plan to always glue both 
surfaces that are to come together, 
not lotting a glued surface come 
against a dry surface. Thus the 
doivel has glue put on it, but, in 
addition, the bamboo sliould be glued 
where the dowel is to touch. Some 
considei this aa essential as anything 
ingoodgluiug. Should a be of thinner 
stuff than 6, it can be glued direct into 
a hole in 6 without a dowel, but as 
glue does nob hold well on a hard 
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polished siu-faco, the oud of a would 
then have to be roughened with a file 
to take the glue properly. 

To moke a ]oiut at an angle such as 
Fig- 21, the same plan is resorted to as 
with Fig. 19, but as it is difficult to 
make a clean good-fitting hole m 6 at 
an angle to receive 
the dowel in a pro- 
perly, itia usual to 
strengthen this joint 
by a screw passed 
tlirough after the 
joint is glued and 
dry. 

To make a joint 
at light angles as 
Fig. 25, fii'st saw, 
then rasp the ends 
to make an accurate mitre, and then 
make an angle dowel wtli the gram 
in the wood as Fig. 26, and glue this 
in soundly. A cheapei', that is quiokor, 
way, is to first plug the two ends of 
the rods soundly, then saw and rasp 



Fig 24. 





Fig. 26. Fiq. 20. 


the mitre, and glue together like the 
angles of a picture-frame. Tliis by 
itself, however, is not strong enough 
for bamboo, and a screw must be used 
to strengthen 
and keep the 
joint secure. 
Where a cross 
joint has to 
be made, as 
Fig. 27, the 
dowel after 
being care- 
fully fitted to 
the two ends 
is soundly 
glued into the middle piece, as shown, 
the ends being glued on afterwards. 

To bend bamboo, drive a large staple 
into a bench and then bend it down 



flat, as Fig. 28, so that its loop pro- 
jects beyond the bench, as sho^s’u. 
This is all that is necessary except an 
atmospheric or Buuseu gaa-brnmor, or 
methylated spiiit lamp, with which 
to heat the bamboo. Do not apply 
the heat to one precise spot but he<it 
about 6 m. or 3 m., then gmdually 
bend it by pressure on the projectmg, 
end. Always bend between knots, 



but if the bend must come where a 
knot is, then notch the knot >vitli a 
saw-cut on the side that will be in- 
side the bend. Bond gi’adually, heat- 
ing and cooling more than once if 
much of a bend is wanted. In cooling, 



keep the pressure on the proj'ecting 
end, then cool with a rather wet cloth 
or sponge. 
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Bumboo-work is mudo up in flat 
sectiouH, these being allowed to dry 
and become hard before they are joined 
up to miiko the whole ai'ticle. Wlion 
joining up, the whole can, m moat 
coses, be “ cramped ” up by winding 
two or three thicknessea of stout string 
round, and should tiro string be diffi- 
cult to get tight, pass a stick under 
one of tho strings and twist it round 
until the required presauroia obtained. 
Aa an example of bamboo-work, Fig.29 
is given, this being a firo-screen of neat 
appeoi-ancG. Tbo centre cau be filled 
m with whatever material may be 
preferred. 

Barometers 

AND WEATHER-GLASSES. 

A liAiiOMiiTEB id nil mstruuieub by 
wliioli tlia wuiyhfc (soraotimea termed 
presBura) of tho ntmoapiiere is meo- 
auiad or indionted, und 
as the iiu wo breathe has 
11 constantly vaijnng 
woiglit, and the weight 
vai iea to a marked degree 
with variations in the 
weather, the inatrumont 
has gaiuetl its name of 
weathci -glass. Tho in- 

strument IS very simple 
ill parts, being merely a 
gtiBs tube filled with 
mercury, the column of 
moioury being held up 
by atmospheric pressure, 
tills pressure being equal 
to, and capable of holchng 
up, a column of water 
about 32 ft. liigh, or a 

I'lo. 30 . column of mercury 30 m. 

high, these measure- 
ments varying with the altitude and 
with the state of the atmosphere. 

An orihnary form of weather-glass 
has working parts more or less resemb- 
ling Fig. 30, these consisting of a tube 
turned up at its lower end, tliis lower 



end being open with a float iu it, the 
upper cud bciug closed. The float has 
conuected a cord whicli, passing over a 
wheel, is balanced by a small weight. 
The tube is filled with mercury, and, 
as only one end of the tube is open, 
the mercury cannot run out owing 
to the pressure of the atmosphere 
upon this open end, yet the level 
of tho meremy must vary with every 
variation in the density or weight 
(pressure) of tho air as it occurs. With 
the balanced float, operating a wheel 
as shown, each variation is indicated 
by the visible pointer on the front of 
the dial. 

(1) To make a cheap barometer. 
Obtam a straight fine glass tube, about 
33 in. long, and with a clean interior, 
sealed at one end, and having an even 
umform bore of about 2J lines dia-‘ 
meter. Tho meroiny to bo used 
should be perfectly pure, and free 
from all air and moisture. This latter 
requisite may he assured by heatmg 
the morcmy in a porcelain dish to 
nearly the boiling pomt, previous to 
using it. The tube is then held 
securely, with the open end upper- 
most, aud carefully filled with the 
liquid metal. The imprisoned air is 
removed by shaking. The open end of 
the tube is then securely covered with 
tho finger, the tube is inverted, aud tho 
end covered by a finger is plunged be- 
low the_ surface of a little mercury 
placed m a small vessel to receive it. 
The finger is then removed, when the 
merem'y iu the tuba will immediately 
fall to a level of about 30 in. above the 
surface of that in the small reservoir 
below. The tube is again closed by 
pressing the fingers on to the open 
end, brought to a horizontal position 
and gently shaken for a short time. 
After a portion of tho air embedded 
in the mercury has entered tho 
vacuum, tho tube is tinnsferred to 
the trough, manipulated as before, 
and the operation is repeated two or 
tliree times until the mercury is freed 
from the adhering air. A simple 
method of ascertauiing the quantity 
of mercury required la to fill tho tuba 
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with water from a weighed measure, 
weigh the measure agam, when the 
loss of weight multiphed by 13 ’5 will 
give the weight of meicury required. 
In order to attach the scale correotly, 
it will be necessary to compare the 
indications with those of some good in- 
strument, 

(2) Bogen’s Method. — When 
the section of tubing is reduced to 
that of a capiUaiy tube, the filling with 
mercury by the foregoing method is 
impracticable ; this difficulty is over- 
come by the following modification. 


portion of themercuiy has bceu forced 
out , complete the closing of tlie tubo 
with the finger, and immerse the 
closed end in tho dish of mercuiy (c). 

On withdrawmg the finger fiom the 
orifice the tubes will be in the position 
shown in Eig. 32, and both quite filled 
with mercury. 

The vacuum is formed as follows . 
Release the bubo (ft) from the clamp 
and raise it witli one hand to a nearly 
vertical position, meanwhile holding 
the tube (a) firmly with the other 
hand. A vacuum ((//) (see Fig. 33) 



Figs. 31. 32, 33, 34 


Having filled the barometer tube 
with mercury, clamp it to a stand in 
the position shown in Fig. 31, and 
connect it by a 3-mch piece of rubber 
tubing (c) to a glass tube (a) of the 
same diameter and length, but open 
at both ends. Hold the open tube 
as shown in Fig. 31, and fill it with 
mercury through a small funnel, 
lightly tap the rubber tubing to free 
any air bubbles that may have collected 
there, then, while the open end of tho 
tube (a) is partially covered by the 
finger, press the rubber until a small 


will then be formed in tlie tube (ft) » 
into which any air embedded in the 
mercury will be released , then gently 
lower tube (ft) wlnle tube ((t) is raised, 
until they are m the positions sho-wn 
in Fig. 34, when the air ^vill be in tho 
position “ Ai,” The operation is then 
reversed, and repeated two or three 
times, until all the air is withdi’awn 
from the mercury, which will bo 
shown by its giving a charaotenatic 
metallic sound, when the barometer 
tube is gently shaken endways. 

Tho method is applicable to siphon 
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and oiatuni Uiiometors, wucl cau iilso bo 
used for tlie exhaustion of capillary 
tubing ; the employjuont of au air 
pump and apijlication of hwit in 
exhausting tho latter will gi*eatly 
accelerate the operation . The luaiiipu- 
latioiia which the method requires are 
simple, though gieat caution must be 
exercised m haudluig the glass tubes, 
when filled with mercury, to avoid 
breakage of the glass ; they can be 
performed -with good results by per- 
sons unaccustomed to experimental 
work, always giving an excellent 
vacuum. 

(y) Filling' Tubes. — Application 
of Wright's apparatus for distillmg, 
to the filling of barometer tubes. In 
Fig. 35, a ia a vessel full of impure 



mercury ; h a tube about 30 in. long ; 
c an enlargemont of Z? ; and e tubes 
inclined in opposite duections; /an 
arm for connecting with a SprimgeJ 
pump ; g a tube a little over 30 m, 
long ; h a reservoir with an outlet to 
the air ; A is filled with pure mercury. 

The ah' la now exhausted through 


/ , the mercury rises in b and g until 
CIS partially filled ; a Bunsen burner is 
placed under o, and the merem’y distils 
over into g, and flows out through h. 

If now g is cut off at x a few mchea 
below the junction of e with the arm/ 
(the part h being no longer used), 
and a glass cock be inserted at a, 
then by means of a short rubber tube 
this cock can be connected with 
tho open end of the barometer tube 
to be tilled, which latter will take tho 
general position of the whole tube g. 

The rubber tube must be covered 
with melted sealing was. The impure 
mercury m a should first be washed in 
acids and di'ied before mtroduction. 
At the begmmng of operations, a is 
' full of impure mercury, but the rest 
I of the apparatus contama only air, 

I The Sprongel pump is sot in motion 
, and gradually exhausts the air from 
b, 0 , d, c, and the barometer tube, 
until no air bubbles can be seen in tho 
runmug mercury of tho Sprongel 
pump, and until the sharp click is 
heard when the drops of mercury 
fall The tube /is then sealed or a 
stop cock in it is turned, cutting off 
the Sprengel pump \ tho Bunsen bur- 
ner under c is lighted, and the mer- 
cury will distil over into the bai'ometer 
tube, which will thus bo filled with- 
out alloinng the meromy to come into 
direct contact with tho air. 

The barometer tube should be con- 
stantly watched in order to detect any 
au* bubbles that may he carried over , 
whou seen they must be cooked out by 
heating the tube shghtly by means of 
a Bunsen burner. When the baro- 
meter tube has become filled with the 
mercury, the cock at x can be closed, 
tho sealing wax is broken and the tube 
is replaced by another. (F. Walde.) 

(4) See (4) and (5) as to whether the 
mercury bo suitable. If the barometer 
hasaFitzroy pattern tube ivithitslower 
end turned up thus J, first fill this end 
with mercury then press your thumb 
or band over the opening, tilt the tube 
over and coax the meicury round the 
bond into tho main tube. Repeat this 
until the tube is quite full, then care- 
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fully invert the tube to its proper I 
uptight position. 'Wlieu this is done | 
the mercury will be seen to descend for 
a httle way at top, then stop at its 
right position. In doing this some 
mercury will overflow at the open end 
of the J at bottom, and, in anticipation 
of this, it should he held over a plate 
or pan. If the tube ia a straight one, 
having its lower end open and dipping 
m a small cup or i eaervoir of mercury, 
then the filling can usually he done j 
through a fine metal or paper funnel, 
the tube being inverted, i.e. with its 
open end upwards, while this ia done. 
■\feen it is full, a Anger is pressed over 
the open end and kept there while the 
tube is inverted again and its open end 
put beneath the mercury in the cup 
or reservoir. In this case also the 
tube must be quite filled with mercury, 
and, when the finger is removed from 
the open end (in the cup of mercury) 
the mercury in the tube will fall a 
little way as already explained. When 
a tube, of either kind, is filled with 
mercury, and before it is turned its 
proper way up, it is a good plan to 
heat its lower closed end, as by doing 
this air is expelled from the mer- 
cmy, but great care must be used, 
as the heating in unskilled hands is 
BO liable to result m fracture, a broken 
tube, and possibly loss of mercury. 
Letting the filled tube, with closed 
end downwards, stand in a warm posi- 
tion (over a stove when the fire is just 
out at night) for a few hours is almost 
as good 03 heating the mercuiy. 

(6) Oleaning Barometer Tubes. 
To clean the tube of a film, etc., get 
a piece of covered electric bell wire 
and fix on the end of it a piece of 
wash-leather. It must bo very fine 
wash-leather, cut into narrow strips ; 
wrap the wire from end to end, leav* 
mg a thicker piece at the end to tightly 
fit the tube. 

Clean with warm water, soda, and 
soap-powder, afterwards with cold 
water, using the covered wire all the 
time, of course replacing the wet with 
dry leather to finish. If the wire is 
not covered, the tube ■will most 
1 


assuredly break, if not at the time, 
certainly within 48 hours after using 
the wire. Clean the mercury with ni- 
tric acid and water, say, for 4-6 lb. 
of mercui 7 , 4 teaspoonfuls of acid 
and 20 teaspooufuls of watei ; put 
the whole into a soup plate, and put 
it in the oven or before the fire, and 
heat up to about 140°-150° F., stuiing 
it at intervals until the acid forms a 
sorb of powder or refuse on the top 
of the mercury. When cold, run 
the mercury tlirough a fine paper 
cone a few timea^ and then it is fit 
for use. 

(6) SipliorL Barometer. — A few 
words must fiiat be said legai’dmg the 
selection of the glass tube, as on its 
fitness for the purposo the insti'ument’s 
future excellence will veiy much 
depend Ordinary wlnte, easily fusible 
glass tube should not be used, as the 
mercury is apt to attract its oxide of 
load, and not only become impure, but 
by odliesion to the mside of the bore 
hinder the free oscillation of tlie baro- 
metric column. The pioper kind of 
tubing 18 that wliich shows a greenish 
tinge in the glass wlien looked at end- 
ways. For either of the instruments 
shown m Fig. 36 or 37, it should not 
be less than | in. outside diameter and 
J m. bore ; and if slightly larger may 
still be used with advantage. 

For the siphon barometer, Fig. 36, a 
piece of tube about 38 m, long is re- 
quired. This is to bo well cleaned by 
ruumng through it plenty of warm soft 
water, while .at the same time a little 
swab made from a piece of soft, fine 
Imeu, tied in the middle of a coid, is 
pulled through the bore fiom end to 
end. After the water Ima di’ained out, 
alcohol in which precipitated chalk is 
suspended, should be apphed to the 
inside by means of the swab. A clean 
swab moistened with alcohol will 
remove the particles of. chalk, when, 
the cord being withdi’awu, fresh 
alcohol 18 to he poured through, after 
which the tuho must stand in an up- 
right position till it has drained per- 
fectly dry, a httle cap of paper 
meantime, being placed on its upper 
H 
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end to exclude dust. The inner surface 
of the tube must hnally be polished 
with a small piece of soft waaiJeather 


fixed on the ond of a clean, smooth, 
covered wire. 

The tube thus cleaned and dried is 
now to be closed at one end by di'awing 
it apart xn a gas flame about 2 lu. from 
the extremity. The narrow pointed 
end, which forms when the tube is 
drawn asunder should be pressed and 
rotated in the flame till a substantial 
and well-rounded closing has been ob- 
tained. About 32 in. from the sealed 
extremity a U-shaped bend is to be 
made. Care must be taken to make 
the curve a gradual one, as failui'e in 
this respect would not only mar the 
appearance of the instrument, but 
might also tend to narrow the bore and 
make the bend a weak point. The arc 
of the curve is to be 1 J in. The longer 
limb of the siphon is thus 32 in. long 
and a shorter one about 3 in. The 
short limb is not to be bent down quite 
panxUel with tlie longer one, hut should 
make a slight angle with it to render 
the subsequent introduction of the 
mercury more easy. The tube a is to 
liave adapted to it a supporting stand 
by which may be a piece of dressed wal- 
uut, 34 in. long, 3^ in. wide, and about 

in, thick, rounded off at the top, 
and furnished with a brass screw and 
ring for hanging up. A shallow groove, 
curved to correspond with the bent 
tube, is made on the wood. The 
three small brass clasps o, provided 
for attaching the tube to its sup- 
port, may be readily out from sheet- 
brass, polished, bent to shape, and 
drilled with a hole in each end to 
receive the appropriate small brass 
screws, The sliding scale support d is 
a slip of cherry or mahogany, 1 in, wide, 
A 111' thick, and 28 in. long, having two 
longitudinal cuts c, made therein, 
tlirough wliicli pass two screws which 
fasten it to the walnut scale and allow 
of its motion upward and downwards 
These screws may be of brass with 
milled heads, or a cheap and excellent 
substitute may be found in the brass 
buttons with screw-stems sold for 
fastening carriage aprons . These are to 
have their stems passed tlirough the 
longitudinal outs e, and screw^ into 
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appropriate holes lu the walnut support 
till theu' projecting shoulders bind on 
the scale support and prevent it fi'om 
moving, except when required. The 
bottom of the sliding scale support is 
a piece of sheet-brass cut squai’s and 
attached by two small rivets or screws. 
Its angle or corner is used as an index, 
as will afterward be explained. A 
scale h made of a piece of ivory veneer, 

4 in. long, and about IJin, wide, is re- 
quired for the upper end of the sliding 
support. This must be carefully and 
accurately divided into inches and 
tenths, the lowest inch mark being 
numbered “ 29,” the next “ 30,” and 
the upper one “ 31,” It will he well to 
have the figures and lines done by an 
engraver \ but, if economy be a con- 
sideration, the markings can be very 
well ruled with a fine pen, and after 
the ink has dried a coat of thin dammar 
varnish will protect the lines from 
injury by moisture. The ivory scale 
ia now to be fixed to the sliding support 
with the upper end of which ita top 
exactly corresponds. If the measures 
have been correctly made, its 30-in 
mark will now be situated exactly 30 
in. from the bottom of the braes index. 
An excellent cement for attaching the 
ivory to the wood is made of a little 
isinglass dissolved by heat in equal 
parts of alcohol and water. The 
walnut support 6 should receive two 
or three coats of copal varnish. The 
cherry wood slide d may either be 
finished with boiled Imseod oil or var- 
nish, according to fancy. 

All parts of the instrument being 
thus fitted, it only remains to intro- 
duce the mercuiy. For this purpose 
the tube a being detached from the 
support, ia placed upon a level table 
and sustained by small pieces of wire, 
so that the short limb is uppermost, 
the long limb lying fiat upon the 
table. The mercury used should he 
as pure as possible : though if freshly 
distilled mercury cannot he had tliat 
of commerce may be used, provided it 
has not become contaminated by lead 
or kindred metals. A fair teat of the 
goodness of mercury la made by drop- i 


ping a little into a clean white plate 
and causmg it to run about. If 
bright round globules are formed, 
which readily coalesce and leave no 
trails of discoloration on the china, 
the metal is suffioiently pure. If, 
however, the diops become pear- 
shaped and soil the plate with dull, 
metallic splotches, the metal must he 
rejected. Before being used for 
filling, the mercury should in any case 
he forced through small pinholes in a 
piece of thin chamois akin to remove 
mechanical impurities. The tube 
being filled, \b next raised gently into 
a vertical position, with its closed end 
uppermost. The mercury will descend 
a few inches, showing the Torricelhan 
vacuum in the upper part of the 
longer limb, while at the same time 
it rises and overflows from the open 
orifice of the short limb. From the 
latter, enough of it should be dis- 
placed, by inserting a small round 
piece of wood into the bore, to leave a 
couple of inches empty. After this 
it only remains to finish the instru- 
ment by attaclung ^he tube u to its 
support with the brass clasps o and 
aorews, A narrow strip of green 
surface paper, 4-5 in. long, slipped 
behind the upper part of the tube 
where the vacuum appears, is an im- 
provement to the look of the instru- 
ment and an assistance when taking 
the readings. It will now be evident 
at a glance that by briuging the 
lower brass corner of the index level 
with the surface of the mercury in the 
short limb, as often as an observation 
ia to be made, the height of the mer- 
curial column in inches and decimals 
will at once be shown on the ivory 
scale. 

A small thermometer I fixed beside 
the sliding scale is at once a useful and 
ornamental addition to the barometer. 
A small cap m of metal or wood must 
he loosely fitted over the open end of 
the tube to exclude dust. (A. F. 
Miller.) 

(7) Cistern Barometer. — The 

tube must he cleaned os already de- 
scribed, and closed at one end ; butin- 
H 2 



100 


Barometers and Weather-Glasses. 


stead of being bout it is left straight, 
and cut off flt a length of 32 ni. Fig 38 
shows a section of the cistern, wluch 
ia simply n small wooden cup turned 
neatly out of hard wood; its outside 
dimeusiouB being in. diameter and 
21 in. high, and the inside cavity being 
in. diameter and 2 in. 
deep. A cut made with 

f a fine saw along the line 
a separates the under- 
^ noath part of the cistern 
as a small wooden ring, 
to the bottom of which 
2 / must be glued u piece of 
stout wash - leather 5* 
Fig 38. made loosely convex so 
as to bulge readily 
inward and outward, forming the 
cistern-bottom and supplying a mov- 
able surface on which the atmo- 
spheric pressure is to act. A hole o 
in the closed top admits the pipe cZ, 
which posses down into the cistern till | 
its end is level with the line of divi- 
sion < 2 , and is secured in place by 
being cemented where it goes through 
the wood of the top. A small hole c 
for adjusting the height of the mer- 
cury is made ^ in. below the closed 
top of the cistern, and stopped for the 
time with a little wooden plug. 

The filling ivith pure mercury is to 
be dona as already described in the 
case of the siphon, except tliat the 
tube may now be placed in a nearly 
vertical position with its closed end 
downward ; a small straight funnel is 
to be used for pouring through. The 
cistern has also to receive os much 
mercury as mU fill it to the edge a, 
after which the ring-shaped piece, 
bearing the wash-leather bottom h is 
coated with glue on its sawn surface 
and pressed on in place, so closing the 
cistern. As soon as the glued joint ia 
firm, the tube may be turned up into 
proper position by placing the finger 
on the waehleather bottom, and preas- 
ing it inward till the onfice of the 
tube 18 felt, when the whole is 
quickly inverted, Thus no air entei's 
the tube during the moment of turn- 
ing over ; and as an instant later its 


opening is covered by the mercury of 
I the cistern, the vacuum is now 
[ Bficiued. Care should be taken how- 
j ever, never again to turn the cistern 
I bottom upwai'd. The tube being now 
1 in a vertical position, the level of the 
I mercury is adjusted by removing the 
I plug from the hole c, when the super- 
' duous metal escapes and the column in 
the tube descends, leaving the vacuum 
above. The plug la then to be re- 
inserted and glued in place. 

The stand (which it is well to make 
and fit to the tube before the latter ia 
filled) is shown m Fig. 37. It may 
be of walnut, mahogany, or cheny, 
and its general style and finish must 
depend on the fancy of the maker. A 
sli^ow groove down the centre re- 
COTves the tube /, and an oblong cavity 
at the bottom admits the back of the 
cistern, wlule its front may be 
covered with a liollow ornamental 
I turning g as represented. The scale 
A, wluch in this case should be 6 in. 
long, may be ruled on ivory as already 
suggested, though an instrument of 
this description is really deserving of a 
well-made engraved scale, with a ver- 
nier giving readings to the huudi’edth 
part of an inch. Such a vernier ^ is a 
narrow piece of ivory li in, long, 
provided with a groove to receive the 
inner edge of the ivory scale along 
wliich it slides next to the tube, a 
hollow being cut in the wood of the 
stand behind the scale to admit of its 
motion. It is divided mto 11 equal 
parts by 10 horizontal lines numbered 
downward from 1 to 10, each of the 
divisions measuring therefore ^ 
in. The 30-in. line of scale is to be 
placed exactly 30 in. above the centre 
of the hole c, which marks the level of 
the mercury in the cistern. It is beat 
to affix the scale to the stand by little 
brass screws. A small thermometer 
Jcy opposite the barometer scale, adds 
to the elegance and efficiency of the 
instrument. A slip of green sm’faco 
paper should be pasted in the groove 
behind the tube before the latter 
IS fixed in place. The top of the 
tube / should be covered by a small 
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turned buttou I of bone or "wood. 
(A. F. Miller.) 

(8) Expelling' Air Bubbles 
from Barometer Tubes. — First 
remove the tube from its board and 
pour out as much of the quiuhsilver as 
, possible. Then invert the tube (with 
closed end doirowards) and stand it 
in a -warm place for an hour or more, 
to get warm through. Then, holding 
the tube firmly near both ends, make 
the closed end tap on a table hghtly and 
repeatedly, and the bubhle.s will work up 
and escape. One or two thiokneases 
of waslileather should be placed on the 
table for the tube to strike on, and, 
if neoeBsaiy, the finger should he held 
over the upper open end to prevent 
any mercury flying out. To replace 
the mercury follow the direotioiia 
already given, and if the mercury 
appears dirty filter tlirough tliin or 
pnoked washleather. 

(QlGlyoerine Barometer, — The 
marked influences of the vamtioiia m 
the pressure of the atmosphere upon 
the disengagement of oarburetted gases 
in coal mines has led engineers to 
devise a new barometer that will not 
only indicate the most minute varia- 
tion of atmospheno pressure, but 
■Will indicate it so plainly that miuei-s 
and others not experienced in making 
barometric observations can readily 
detect the variations. 

(a) Jordan spent several years in 
studying the different liquids that 
might possibly be applicable in oon- 
struoting an accurate and higlily sensi- 
tive barometer, and finally found that 
glycerine produced the best results. 
The glycerine is very pm-e, and has 
a specific gravity of of 1'20, and 
on account of its high point of ebul- 
lition the vapom’s have no perceptible 
tension at ordinary temperatures, and 
it will only congeal at a veiy low 
temperature. The height of a column 
of glycerme is 26 ft. 9 in., and a vari- 
ation of ^ in. of merouiy corresponds 
to a variation of about 1 in. in the 
column of glycerine. As glycerine is 
very apt to absorb the moisture of the 
air, it is covered with a thin layer of 


prepared thickened petroleum in the 
cistern of the barometer. J oi dan con- 



structed harometei's for the Soutli 
Kensington and Jerinyn Street Mu- 
seums ill Loudon, and the foimer is 
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etui in use (1907) ; both gave perfect 
satisfaction. 

The instruinent, shown in Fig. 39, 
was erected by him at Kew Observa' 
toiy, andcousisfca of a cjdindncal cistern 
of tinned copper, about 6 m. high and 
10 in diameter, provided with a screw 
cover or cap having a small opening 
leading into a recess coutaiuing cotton 
to act 08 filter and keep out the dust. 
The largo barometric tube is made of 
ordinary gas pipe, about f m. dia- 
meter, aud la rigidly attiwhed to the 
cylindrical ciatern or cup. The upper 
end of this tube fits into a piece of 
bronze, into winch a glass tube J in. 
diameter aud about 4 ft. high la 
securely cemented.. Tliia tube ter- 
minates in a cup inclosing a rubber 
packing. Graduated scales provided 
with indicators are placed at each side 
of the glass tube, the one on the left 
side indicating the inches and tenths 
of inches, the nght-liarul scale shows 
the equivalent mcosuro of a corre- 
sponding column of mercury. The 
scales are attached to an open plank 
which is fastened to the wall of one of 
the upper stories of the observatory, 
and the largo tube passes down to a 
room situated 26 ft. 9 in. lowor. The 
glycerine m the barometer is coloured 
with aniline red. Before putting the 
glycenne in the tube, it is boiled at a 
temperature of about 180° to expel the 
air and to make it purer. The air is 
exhausted from the barometer tube by 
means of an air pump. 

(h) How to Tfiahc a Glycerine Baro- 
mctc ?\ — A bottle about a quarter 
filled with glycerine, coloured red 
with magenta or crimson oniliue, has 
a glass tube of about the diameter of 
a pencil passing airtight through the 
cork which is inserted airtight into the 
bottle. The lower end of the tube 
dips beneath the surface of the gly- 
cerine. The bottle is made to contain 
corapressed air by blowmg into the 
upper end of tlie tube. On removing 
the mouth, part of the glycerine 
will rise in the tube until the weight 
of the liquid column in the tube and 
the atmosphere balance the internal 


air pressure on the surface of the 
glycerine. The column in the tube 
will tend to rise when the pressure 
of the atmosphere dumnishos, or the 
temperature of tlie compressed air 
rises, aud to fall when the atmoaphoiic 
pressure increases or the temperature 
of the compressed air diminishes. So 
far as the variation in the height of 
the column is due to changes in 
atmospheric pressure, the column 
moves in the opposite direction from 
that m a mercurial barometer. 

It will now be seeu that it is desir- 
able to eliminate from the reading of 
the bai'omeier scale the elfect due to 
a change in temperature. Simultane- 
ously observe the reading of the baro- 
meter and a thermometer at hand. 
Next find the difference between the 
readings, callmg tliat of the thermo- 
meter tlie minuend. The difference 
is regarded as the relative pressure of 
the atmosphere at tlie time of observa- 
tion. The divisions on the instrument 
are J in. apart, and the length of the 
tube above the bottle is 25 m. It 
seems better to have 100 divisions 
than any other number, These divi- 
sions bear no relation to those on 
mercurial and aneroid barometers. 
Each instrument is mteucled to bo 
compared with itself to indicate a 
relative pressure of the atmosphere. 
In the instrument the degrees aro 
marked and numbered with a pen on 
a strip of paper obtained from a ribbon 
roll ; this is pasted upon a neat wooden 
case beliind the tube. The case has a 
recess into winch the bottle is let. A 
piece of wood, of the proper shape, 
secures the bottle, while leaving it 
almost entirely in view. Two small 
wire staples secure the tube to the 
scale. If desirable, a paper scale 
may be pasted upon the tube, thus 
diapensiug with a case. 

Of course, it is liable to be broken 
when thus consti noted The use of a 
thermometer is scarcely necessary if 
the bai'ometer is kepi in a cellar oi' 
any place where the temperature is 
ueuily uniform. 

'With a tube 3-4 ft. long, the bottle 
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may be buried in a large bos of cby 

saw^dust, or any oUier^ Tbe 

of heat, in a finely divided 
instrument wiU then give fair results 
without using either a thermometer 

The advantage of using glycerine 
instead of water, is that gly™ 
scarcely evaporates ; it is, how , 
hiahly hygroscopic and nee^ to be 
Jroteeted^^om the mr by some 
method as in (a) ; it will not freeze 
except at a very low temperature, and 
if a minute quantity of water be pro- 
sent, it never becomes aolid. 

The upper end of the tube should be 
loosely filled with cotton, to keep out 
the dust. After having forced air into 
the instrument, it should not be 
allowed to approach a horizontal posi- 
tion, for the compressed air may blow 
the column out of the tube ; J this 
does not happen, a large am bubbte 
may separate the column, and render 
the instrument useless. No partioular 
dimensions are requisite for either the 
bottle or the tube. The mageuta is 
used meiely to render the column 
more readily visible. Other colours 
may be used, but this is the most 
beautiful. (J. Asher.) _ 

(10) Portable Mercurial Baro- 
meter.— The chief faults in the ordin- 
ary barometer are imperfect vacuum and 
a degree of capillarity in the mercury 
which makes it difficult to read the 
true level. With portable barometers 
it is rare to get accurate resulte. 
Kralvitoh overcomes the obstacles by 
, the instrumeut shown in Fig, 10. 
The two chambers a &, as well as the 
tubes joining them, are filled with 
pure dry mercury. The chamber a 
communicates with the chamber d by 
a oapillaiy tube. On ^ tippmg the 
barometer, the mercury iu J) flows into 
a, displacmg the air, which escapes by 
the tube o mto chamber d, and cannot 
return to the barometric chamber a. 
The reservoir h assists in filling the 
tube, which is done cold. On reversing 
the tube, the air collects and escaj^s 
at the hole o. At 7ii is a rubber tube 
uniting the two portions of the instru- 
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ment and capable of bemg closed by a 
pinuh-cock. By repeatedly reversing 
tne tube, all air is at last forced, out of 
the barometric chamber a. The iii&tru- 
ment le rendered portable by reversiutr 
it, and putting the pinch-cock on tlin 
rubber tube. 

(^) How ^ 
to Head th.6 
Barometer. 

The baro- 
meter ia only 

an extremely HI d/H 

sensitive bal- 
ance, or a mano- 
meter, shoving 

the vaaiations 
of atmoaphenc 
pressm-e. The 
early makers of 
one form of the 
instrumeut 
had the unfor- 
tunate idea of 
marking cer- 
tain points on 
the dial with 
the words 
“fair," *hain," 

“storm, "etc.; 
their example 
has been fol- 
lowed blindly 
and hence the 
bad reputation 
of the baro- 
meter. The 
passage of diy 
winds over our 
heads natuml- 
ly causes the 
barometer to ' 

rise, while Fio, 40. 

damp winds 
have the rc 
verse effect , 


, but it must not bo 
foi'gotten that rainy winds in Europe 
come from the south-west, and are 
ascendaut in latitude — they raise the 
air, and m the same degi'ee lighten the 
barometer ; on the contrary, diy winds 
come from the north and east, are 
cold, and descendent m latitude — they 
drive the air towards the surface of the 
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eartii, and cause the baroniefcei' to fall 
The barometer show.s very well the 
great atmospheric perturlmtiona — ^the 
only condition being that wo ahoubl 
loarn how to use it. The diurnal 
course of the sun above the lioiizou 
exercibOK ita influence on the baio- 
meter, it heats the atmospliore, ctiuR- 
ing ascending ciirreuts of air, which 
create a fall in the level of the mercury 
in the .afteriioou, and a retui’ii towards 
the former level in the evening. It 
IS evident that the barometer may vary 
from tliiee distinct causes ”, by change 
of altitude, under the influeneo of dry 
and moist winds, and under the aotiou 
of the solar rays dependent on the 
hour of the day These premises 
being stated, it is not astonialuiig that 
two excellent instruments, one placed, 
for instance, at the lower, and the 
other at the upi>er part of a house, 
should never agree. Proprietors of 
certain instruments ddclare that tliems 
are the only barotnetois to be trusted , 
old fncjnds wll dispute about them. 
With the present mode of graduation, 
it ia lare to dud two barometerci in the 
same house marking even the same 
division of the dial ; the instrument 
which marks “ variable ” on the 
ground-floor will incline to “rain ” at 
the fifth storey, for in a house GO ft. 
high the diffcience lu tlie height of the 
column of mercury is about 2 ram. 
Take & small aneioid wheel-barometer 
in your hand, a-nd walk up or down a 
street with a sharp ascent, and you will 
find the needle deflect towards “fine ” 
as you descend, and fall as you rise — 
every 30 ft. representing about 1 mm. 
in the barometric variation. 

Prencli barometers are generally 
graduated for Pans, and cauiiot pos- 
sibly be correct iu places of ditterent 
altitudes. The position of the index 
is altered. The barometer is affected 
much by latitude, and a little by longi- 
tude ; the oacillation is altered, and 
no change in the index will correct the 
error. 

Suppress the deceptive indications 
on the dial, and the barometer may 
be consulted anywhere with profit. 


Wlien the mei’cury is rising or falling, 

I the indication of the same foretells 
faitlifully the probable weather to be 
' expected The only exception occurs 
when two opposing cuiTeuts are 
struggling again.st each other. In such 
a case the barometer will be scarcely 
affected, yet the i am may fall suddenly. 
Generally, rapid variations of the in- 
strument indicate change ; when the 
, fall IS rapid, ram may be expected ; 
when vary rapid, storms. The import- 
ance of the atmospheric perturbation 
I IS in proportion to the i-apidity of the 
I fall of the mercury, but the duration 
j of bad weather is in general long in 
I proportion as the fall has been gradual 
I and continuous. If the meremy 
I mounts very lupidly, the weather is 
; not completely changed ; it mounts 
j more rapidly than it falls, but still 
I there aie ditfereuces to be observed, 
In testing the condition of the meroui”y 
by tapping gently with the finger, it is 
not safe to accept the rising of the 
index as a sign of fine weather ; it 
must be remembered that the baro- 
meter, unless acted upon by a tolerably 
energetic current, has a marked ten- 
dency to rise between 5 o’clock in the 
aftemoonand miduiglit, to fall between 
midnight and 5 o’clock m the morning, 
and to rise again between 6 a.m. and 
! mid-day. 

(12) Baroscope. — Take any bottle; 
pour coloured water into it, about | of 
I the quantity the bottle will liold ; m- 
' sert ui it a glass tube, from 3 to i ft. 

I long, and passmg air-tight through the 
I stopper, which must also bo air-tigbt. 

I Let a paper index, divided aocording 
I to any scale of division, say into inches 
I and fi'actiona of an inch, be glued to the 
I glass tube. Blow into the gloss tube 
' so as to cause the water to ascend the 
1 tube a few iuches, say 10 in., and the 
J instrument is constructed The bottle 
must be placed m another vessel, and 
j protected by sawdust, or some other 
material, from the influence of changes 
I in the temperature of the atmosphere. 

, This veiy sensitive metrument lecords 
faithfullyauy change in the density of 
the external ah”, and the approach of 
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at^rm Will infallibly be indicated by | 
a sudden Me of the water in the glass 

‘"’'mi The Aneroid Barometer is 
BO named from its indications bemg ob- 
tamed without the use of merouiy or 
any othei fluid Its action depends on 
atmospheric pressure on a metallic box, 
which has been hermetically sealed 
aflsr exhaustion of air. An index, 
teeming a dial, records the ctang^ 
in the weight or pressm-e of the an- 
on a given surface. A flat circular 
box about I m. in depth, is made 
S some wlute metal, the upper and 

under sm-faoos of which are corrugated 
in concentric cu-oles to give it greater 
elasticity. Tliia box being exhausted 
of air through a short tube, and then 
made air-tight hy soldering, forms o 
sprmg which is affected by every varia 
tion of pressure in the 
sphere. It is attached to the bottom of 
metallic case, which encloses the 
mechanism of the mstrument. At the 
centre of the upper emfaoe of the 
elaatio box is a sohd projection, about 
half an inch high, to the top of whi 
the prmoipal lever is attached. Tins 
lever rests partly on a spmal spring, 
and IB also supported by 
pins, mth perfeot fi-eedom of motion- 
The end of the principal 8-^“ 
attached to a second of, 
from which a chain extends to ttm 
centre, where it works on a dr^ 
attached to the arbour of hand 
A hair sprmg, the attachments of winch 
are made to the metallic plate, regu- 
lates the motion of the hand. 

As the weight or preseme _ of the 
atmosphere is increased or duminished, 
the surface of tho elastic box is de- 
pressed or elevated, and ttas “0*1°“ is 

communicated thi’ough *^8 |o'''®f . , 

the arbour of the hand. The spiml 
spring on which the lever leste 
1^ mtended to compensate for ^® 
effects of alterations of temperature on 
the minute portion of air wtach the 
box must contain, however perfect the 
exhaustion. The “tual movement ^ 
the centre of the elastic box, f 
which the indications emanate, 


very slight, but this is inoruased 657 
times at the point of the hand go 
that a movement to the extent of oqb- 
220th part of an inch in the box' 
carries the point of the hand through 
3 in. on tho dial. The tension of the 
box in its ooustructiou is equal to 44 
lb. At the back of the outer case is 
a screw, to adjust the hand to the 
height of a standard merom-ial baro- 
meter. 


Basket Making. 

It may he stated at the outset that 
although the art of basket making is 
commonly thoughtto he confined to the 
use of osiers, there can be little doubt 
that the use of caue for this purpose 
ia now nearly as great, particularly 
in the making of fancy goods. An 
i authority has stated qmte recently 
that as much as one-half of tho cane 
gi'own and out is now used in basket 
' work, while bamboo is gradually grow- 
ing m importance for a certain class of 
goods. Rushes also take a place in 
light and fancy articles ; but although 
it is not the intention to treat of the 
use of rushes or bamboo in those pages 
it may he stated that the latter is 
beaten flat to cause it to split into 
strips, and is then woven into coarse 
baskete and rough though strong pack- 
ing hampers. With care bamboo work 
may be given an excellent finish, but it 
I does not then compare favourably with 
1 osiers or cane in cost. 

The Osiers, known also as willows 
or rods, arc the stems of various varie- 
ties of Salix or sallows. 

The green-leaved osier, or oniard 
{Sedia ruhra}, is strong and tough, aud 
in request for carboy baskets. 

The Spaniard, or Spaniard rod. 
(Sofia; triandra), has several varieties, 
some very good and others very in- 
ferior. Tho bluek-hudded Spaniard ia 
used for the bottoms, ’ rims, and 
handles of large baskets. The gi-ey 
1 Spaniard comes in useful for coarse 
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brown baskets. The horse S j)aniard is 
a very poor kind. 

The old oominoti osier, hoiiig soft, of 
oourso, and brittle, is not worth culti- 
vating ill many inataiioea ; but tlioro 
are some varieties of the SaJix vimii- 
iiaLis that are extremely useful, and 
the good and inferior ones bear such n 
close resembltuioe to each otlier tlmt 
the difference often cannot be detected 
except in the working. The beat 
variety is known under several names, 
aa tlioao of the anuko osier, brindled 
o.sier,blotulied osier, and speckled oaier. 
The yellow-barked oaier la also a good 
one, while the long skin ia of smaller 
growth, but hiia the good qualities of 
being heavy, firm, and tough. The 
brownrod, brownard, or silver osier 
{Salix hnffmanniana), has a wliitish 
hue on the under side of the leaf, cal 
baskets being usually made of tliis 
variety. The gelaler partakes somo- 
■what of the natmo of tho Spaniard, 
but is of more tapering liabit, with n 
thick butt. The new kind {8a}, ix 
forbyavd) is also akin to the Spaiuai'd, 
being equally strong, but more pliable 
in working. The Hollander resomblas 
tho new kind in its qualities, hut is 
diffei eiit in appearance , and these may 
be seen growing in large quantities on 
the Dutch coast. Tho stone osier is 
a good kind, used for due work. 

The blunt-lmvcd ornuril) (Salix /am- 
beTliaiui), the bastard French {SaTix 
lanccolaia), and the rose ornard {Salix 
helix), are very inferior, used oidy for 
fish baskets and hampers, their ends 
snapping in the working inward and 
outward, which consequently mokes 
inferior work ; but the bitter ornard 
{Salix purpurea) grows tough and 
slender, and, like all tho other ornards, 
will thrive in water. 

The R'cnoh, Frenoli rod, or real 
French, has been imported fromFrance, 
where it is muoh used in the manufac- 
ture of small ornamental baskets. On 
the Oontinent it is much in request by 
wme coopers, who bind on their wooden 
hoops to the wine casks with it. 

The rode, or willows, aa tliey are 
termed in the trade, comprise several 


varieties, ns the skit-ivillow, the gold- 
stone, or hornrod, of winch there are 
2 subdivisions — tho ivira hoimrod, 
which IS thin and tough, and the water 
lioriuod, which is veiy inferior. The 
lods (osiers, etc.) grow best on strong 
and loamy soils. 

Osiers ora not used freshly cut ; 
they are allowed to shrink and dry, 
which may take some months. To 
make osiers workable, they ai c damped 
iu bundles, ivatar being sprinkled on, 
or they are dipped in a trough of water, 
after which they are covered with 
some damp matting. When they get 
thorougUiy damp they arc pliable. 
Brown osiers take the longest to pre- 
pare, and require soaking under water 
for about 4 to 7 days. If wanted 
quickly hot water may be used, or even 
boiling may be resorted to. 

Peeling Osiers. —The principal 
obstacle to the general cultivation 
of tho osier is the labour of peeling 
it, a work that must be performed 
»t or near the locality of its growth. 
Tlie shoots ai'e out after the ground 
is frozen, to prevent the roots from 
being pulled from the soil in the 
act of cutting. They are hound in 
large bundles and placed in a tank, or 
on a level piece of ground, supported 
in an upright position, 
and water to the depth 
of 2—3 m. is allowed to 
flow over the but be. After 
Btandmg untU spring, the 
stem lias absorbed watei 
enough, by capillary at- 
ti-actiou, to render the 
removal of the bark easy. 

This is done by drawing 
the shoots through a 
special tool consistmg of 
a stake about 3 ft. long 
and 3 in. thick, with some 
of its heart removed by 
a saw for about 18 in. of ^2 

its length, and cut larger ' ’ 

at the bottom, as shown (Fig. 41). 

The pieces of iron, of a section aa 
fhg. 42, are secured by screws to the 
sides of the opening, the slightly 
rounded surfaces facing each other. 
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By putting an oaier between the ii’ous, 
pi easing the top sides together with 
the baud and then dmwmg the osier 
through, the peel is stripped so as to 
be easily removed. 

Cane is used either round or flat, 
the cane (except m large sizes) bemg 
split and finished to size, so that its 
natural hard polished skin is not always 
seen. Exception to this is in the case 
of chair canes, which always have 
one side of natural exterior surface, 
while others can be had either way. 
The sizes of canes are recognised by 
rtumboi's, most cane merchants issuing 
illustrated price lists, or sample 
cards, showing the sizes. Fig. 43 will j 


j Society of Arts, and reproduced by 
I permission. 

Materials and Tools. — The 
willows when they reach the work- 
man are known to liini os rods, 
which he roughly classifies os osier and 
fine. The former is geneitilly used 
brown for coai’se hamper work, and is 
unstnpped ; the lattw, stnpped of its 
skin, and used whitened oi huffed, is 
employed in the manufacture of the 
finer classes of work — “buff rods being 
rods which have been boiled before 
stripping, and so stamed a nch light 
brown hue. The technical terms for 
the sizes into which the rods arc sorted 
arc most ancient and curious. The 
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afford an idea of the sizes of some of 
the numbers, these being about four- 
fifths of full size. The round canes 
range from No, 00, which is about 
^ m. diameter, to No. 16, which is 

i in- 

In working with cane, a suitable 
quantity is loosely coiled, then dipped 
into a tub of cold water for a few 
minutes, then taken out and allowed 
to he wet for 20 to 30 minutes. 
This would be for small cane, while 
thicker would be allowed longer ; but 
it should be noted, that if the cane is 
soaked too long it may become rough 
and rather spoiled. 

The following remarks are extiacted 
from a paper on “Basket Making,” 
delivered by Thomas Okey before the 


smallor sizes of brown are known as 
luke ; the rising sizes, us long small, 
small, threepenny middleboro ; and the 
largest, as great. The white is more 
carefully subdivided ; and the smaller 
sizes are known as tack, short small, 
long small, etc. Bagged, is tlie rough 
twiggy stuff which is rejected as value- 
less for whitening purposes. Having 
been soaked in tanka the roquiaito 
number of hours or days, the stuff is 
ready for use. The tools required are 
few and inexpensive ; a shop knife, for 
cuttmg out, Fig, 44 , a picking knife, 
for trimming off the rough projecting 
ends, Fig 46 , one or two bodkins, for 
shvkiug up or making lumdles, Fig. 40 ; 
an iron, for driving the work closely 
together, Fig. 47 , a pair of aheurs, for 
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cutting off bottom or covor sticks, Fig. 
48 ; li dog or coininaudorj for straight- 
eniug the Hticks that foim the ligid 



Fiq 44 Fig. ‘in. Fig. 46. 


fnimework of square baskets, Pig. 40. 
A screw block (Pig fiO) in winch 
square baskets uiecoinmonced ; auda 



Fjg. 47. Fig is. Fio. 49 


cleave of boxwood for splitting osiei’s 
— usually made ui two shapes, one to 
split into three, and one to split into 



Pig bo. 


four, Fig. 61, The split pieces are 
culled skeins, imd ai’e used for .sieves 
and finislnng , tlie splits are then 
Buccessively dinwn through a shave to 
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remove the central pith, and thi-ougli 
an upright to render tlieni uinfoi m in 
width. This is the full kit. An 
ordinal y round or oval 
basket can ho made with 
no otlier iniplemant than 
a knife. The employer 
provides a lap board, on 
which the basket is placed 
while the sides are being 
filled up. 

Strokes and Me- 
thods of Working. — 

A rod to the workmen 
has four different parts — 
the butt, the top, the belly, the back. 
To make a round basket, the work- 
man first cuts off the bottom sticks 
from the butt end, slipes them and 
places them crosswise beneath his 
feet, and iu this position proceeds 
to weave the bottom. He firet binds 
them together by two rods, called 
slath rods, and, gradually opening 
out the mdiating sticks, he fiUs the 
bottom up to its required width. The 
first task of an apprentice is confined 
to making these bottoms — a peculiar 
form of torture, known as taldng 
the boy's backbone out. There is 
a method of making a round or oval 
bottom in asitting position, by splitting 
one layer of the cross sticks with a 
bodkmandinserting the others. This, 
however, is rarely practised m this 
country, and it is scorned by the 
Euglish workmen as fit only for woman 
and foreignei's. The bottom sticks 
being out off (and if the basket is to 
be a common slewed one), the workman 
sharpens by two cuts on the back an 
odd number of stakes, which are to 
form the warp, so to apeak, of the 
sides , these are inserted in the bottom, 
and then pricked up by the point of 
the knife, gathered mto a hoop, and 
set up or upsetted in the direction of 
the body of the basket. Tliis being 
done it is sided up to the requisite 
depth, the stakes are bordered down, 
and the projecting tups are out off. 

I This IB known as the belly. If a foot 
I is needed, it is now put on by inserting 
, the tups out off from tile stakes along- 
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Bide the upaetted shikes , the foot rods 
are waled, aud then laid down as m a 
bolder A cover is made lu similar 
fashion to the bottom, and handles are 
flsed by twisting a rod and roping it 
under and over the border. The 
strokes chiefly used are termed • a 
slew, when two or more rods are 
woven in togethei ; a i-and, when one 
single rod is woven at a time ; a pair, 
when two are woven alternately one 
over the other ; a fitch, when two are 
woven alternately one under the other , 




Fro, 62. 


tliis last stroke is used for making 
skeleton work. A wale is three or 
more rods woven one after and over 
the other to form a bmchng or string 
course. Besides common borders, many 
other forms, such as plaited, roped, 
tracked borders, are used. 

Fig. 52 is an engraving of a waste- 
paper basket made by Mr. Okey 
(with no other tool than a knife) to 
iHuslrate the chief strokes used m 


basket making. It will be seen that 
the bye-stakes ai'e merely inserled in 
the upsett, whereas the stakes are 
driven m at each side of the bottom 
sticks and pricked up to form tlio sides. 
Bye-stakea are only used in fitched 
work. 

Bottoms. — The moat common ex- 
ample of work for a novice is to make a 
round mat, and, as thisis similar toinak- 
ing the bottom of a round basket, the 
description may be given here. It is 
supjioHed that small cane is used so that 
the wliole operation can be conducted 
with the hands and made visible for if 
osiers were used tlie booted foot has 
usually to be employed to hold the first 
cross spokes or stakes while the waiving 
is commenced. Fig. 53 shows liow four 



spokes are j^laced to cross four spokes, 
when the weaving is about to be com- 
menced. These spokes must be long 
enough to reach well beyond the edge 
of the mat (or well beyond the top of a 
basket), to allow of their bemg finished 
off properly at the edge or border. 
Now take a weaving piece or ^Sveaver,” 
and bind it round, over and under the 
four spokes, as shown at tliocoiumouce- 
mont of the work in Fig 6-1, going 
round twice or three times before 
“ breaking out," wliich this illustration 
is intended to show. The breaking 
out 18 the beginning to take the 
weaver over and un<ler each spoke 
separately, as shown, and at the same 
time the spokes are spread out more 
like the spokeB of a wheel. After tlie 
weaver lias been taken round, say 
twice, in tins mannei , it ivill be noticed 
that the weaver goes under or over the 
same spokes each time, and this will 
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not produce a, strong or proper example 
of Imsket work. To overcomo this, 
there must be an ndd nuytilicr of spokes, 
when it will be found that the spokes 



which have the weaver go over them on 
one round will have it go under them 
the ne.xt, and this results in the true 
kind of bosket work required. To ar- 
range for this there has to be inserted 
what is known as the “ odd spoke ” ; * 
this IS shown in black in Fig. 65. 
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The spoke may bo merely pointed and 
pushed m. though the beat plan when 
it Is possible (the spokes heiug thm), 
is to use the tliin end of it for the first 
binding (aa Fig. 6i), only beghining 
with the proper weaver when about to 
“ break out." 

When the odd spoke is in, the weav- 
ing is continued without interruption, 
except to see that the spokes are evenly 
spaced, and to join a new weaver as the 

* The desired result can be obtained in 
another way, this being to start with two 
weavers, one over and one under, in wliicli 
case an even number of spokes w-ill do. but 
the general plan is to insert the odd spoke. 


last one is used up. There are two or 
three methods of joining the weavers, 
tliat is to say, airangiiig for the ending 
of one weaver and the beginning of 
another. For general purpose.^ the 
methods are two, these being depicted 
at Figs. 6G and 67. In the first, it 
will be seen tliat the end of one and 
the beginning of the other are bout at 
right angles, and, after making a space 
with the bodkin, these ends are tucked 
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Fig. 67. 


down one each side of a spoke. In the 
othei , a long splico is made, the two 
ends being tapered off and laid together, 
anil, being held so, they ore woven in 
as if they were one solid weaver. Care 
is only I’equired to see that the ends of 
the Kplice come against the spokes, 
as shown. 

Sides, — Whentheoircleis of correct 
size, the question whether the work is to 
bea mat or the bottom of a basket decides 
whether the margm or border is now 
to be made or not. If it is a basket, 
the spokes have next to be turned up 
as Fig. 68 (first deciding which side of 
the finished worlc sliall be inside the 
basket), and the weaving is continued. 
A good plan to follow is tliat known as 
** turning up at twice,” this being to 
turn up half the spokes, alternate ones 
and those which the weaver lias passed 
over, then, having woven round one 
more turn, the remaining spokes are 
turned up. What is known as “ curv- 
ing ” can be done in the same way, 
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except, that, only a few of the spokea are 
turned up at the tinie, so as to make a 
curved turn instead of an abrupt angle. 
Cuiwed rims may be made u\ this way. 



Fig. B8 


Borders. — There are quite a num- 
ber of bordei'S that can be made either 
plain or fancy. The common form 
of plain border is aa Pig. 69, in which 
the spoke, when toned down, is fii’st 



Fig. 69. 


passed under the next spoke, over the 
following, under the next, and is then 
tucked down beside it. Pig, 60 is a 
simple open border. Needless to say, 
there is abundant room for the worker's 
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ingenuity to design borders, while 
there are numberless examples to be 
seen in windows of shops dealing in 
fancy goods. 

Colouring Wicker Work. — In 
colouring osiei’s, those which are boiled 


j with the peel on are given the rich 
buff tint which wicker cliaii's usually 
have. A brown stain may be made of 
J lb. pei'manganate of potash in 1 gal, 
of water ; wliicli, after application, 
must be followed with a second ahiin 
consisting of J lb. American brown 
potash, 2 055. nut-galls, gal. of water, 
and Vandyke brown to the required 
shade. A mahogany colour can be 
obtained by first coating the wicker 
work with gum-water, which, when it 
is dry, is brushed over with a solution 
of bichromate of potash dissolved in 
hot water. The work should then be 
varnished with shellac varmsli. A 
mahogany coloui* can also be obtained 
by boiling some logwood cliips in water, 
then adding (veiy slowly) a small 
quantity of sulphuric acid. This is 
brushed on the work, which is after- 
wards vavniahecl. (And see Stains.) 

Bleaching is a processnot required 
for osiers, but is sometimes resorted 
to for cane and rush. The method 
IS as follows. Make a suitable sized 
Imth of boiling water, and dissolve in it 
1 Ih. wosliing soda to each gallon. 
Steep the cane in tins for au hour to 
two hours. After tliis, wash or soak 
the canes in clean cold water. Make 
a bleaclung bath by adding J lb. 
chloride of lime to each gal, of water, 
and immerse the canes in this for about 
12 houirf. Next put them in an acid 
bath, J pint sulphuric acid to each 
3 qt. of water, and let the cane pass 
tlirough tlus. Finally wash well in 
clean water, to ensure all acid being 
removed. It is best to pass some 
spare pieces of cane through the pro- 
cess first, to judge the result. (And 
see Blt?aohing.) 

Varnish for Baskets. — (a) Good 
linseed oil is boiled in a capacious vessel 
until a drop of it, when poured upon 
a cold stone slab, becomes so viscid 
I that it strongly adlieres to the finger 
when touched, and can be drawn out 
in long threads, Tliia is mixed with 
20 times the quantity of good, fat 
copal vainish, and the mixture is 
reduced with aa much turpentine oil 
03 is required to brmg it to the desired 





112 Basket Makins — Belt. FouKDiNa and Bell Metal. 


conaiateuce. To coloui* tliis varuich, 
if required, it is best to add aniline 
colours dissolved in henzol, and to mix 
the solution intimately with the var- 
nish. 

(h) Mis 1 oz. ahollac and 3 oz. rosin 
with 1 pint naphtha ; shake till well 
dissolved and allow to settle before 
use. (And see Vaknishes.) 

Bell FouNDiNa and 
Bell Metal. 

{See cUso Alloys, Bkonze Foumdino, 
Eto.) 

The following is condensed from 
a paper on Clocks, Carilloua, and Bolls, 
read bofoie the Bociety of Arts by Mr. 
A, A. Johnston. 

Alloys. — {fi) For large bollB. 
Copper 100 lb., tin 25 down to 26 lb. 

For small bells, Copper 12 lb. , tin 
4 1b. 

(ii) Thompson's, Copper 80 lb., tin 
lO'l lb., zinc 6'0 lb., load 4‘3 lb. 

(e) Clock bell metal. (1) Copper 
76‘191b., tin48'81 lb. (2) German • 
copper 73, tin 24 '3, zinc 2" 7. (3) 

Swiss . copper 74 A, tin 26, lend 0 6. 

(d) Parisian, for small ornameulal 
clocks; Copper 72 parts, tin 2GJ 
parts, iron IJ parts. 

(e) Locomotive bells (American) 
Copper 80 lb., tin 20 lb., zinc J lb., 
lead J lb 

(/) White table-bells. (1) Copper 
2 ’06 iuvrts, tin 97 "31 parts, bismuth 
O' 03 parts, (2) Tin 7, antimony 1. 
(3) Tin 14, antimony 2. (4) Fuio 

tone . copper 40, tm 60. (6) 'Tin 19, 
nickel 80, platinum 1. 

(y) Gong metal. (1) Copper 73 parts, 
tin 22 parts (2) Copper 78 '6, tin 
10-27, lead O'.02, silver 0-18. (3) 
Copper 10, tin 4, zinc 1-5, silver 0-6. 

(A) For small bells, said not to 
fcarnisb, and be light in weight, and of 
goodsound. Copper 6 lb., nickelllb., 
molt and cool ; add 1 lb zinc and j 
oz. aluminium, melt and cool again ; 


now finally melt, and add J oz. mer- 
cury and aiiothei G lb. of copper m a 
molten state. 

(i) Japanese, and known as “Kara- 
keue ” (1) Copper 20 parts, tin 
8 parts, iron 1 part, zinc 3 parts. (2) 
Coppor 20, tin 6, lead 2|, zme 1, (3) 

Copper 20, tm 6, lead 4, iron 1, zinc 2. 
(4) Copper 20, tin 4, lead 4. 

(y) Eailway signal bells. Copper 
60, zinc 36, u-on 4. 

(h) Sleigh bells. Copper 84, tm 16. 

(Z) Ship. Copper 82, tm 12, ziuo 6. 

Proportions. — The usual pro- 
portions ai-e, to have the upper thin 
part of the bell one-thn-d the thick- 
ness of the thickest part (known os 
the “ sound-bow ”). The tluckueas of 
the sound-bow varies with the size of 
the bell, those of laige size having this 
part as thin as one-fifteenth the dia- 
meter, while with small ones it has 
been as thick as one-tenth the dia- 
meter. The,se may bo considered ex- 
tremes, the generally accepted effective 
thickness of the sound bow being one- 
twelfth to one-thirteenth the dia- 
meter. If a peal of hells is to ha 
undertaken, it is desirable — necessary, 
m foot — to adopt a rather wider range 
of thickness to prevent the treble 
being so small and weak as to ha over- 
powered by the tenor, though care 
must he taken not to run into the 
opposite extreme and make the large 
bells too tliin In calculating the 
sizes of bells to produce particular 
notes, and assuming that eight hells 
are mode of similar material, and their 
sections exactly similar figures, in the 
mathematical sense they will sound the 
eight notes of the diatonic scale, if all 
their dimeusious are in tliese propor- 
tions : 60, 53J, 48, 46, 40, 36, 32, 30, 
which are meiely convenient figures 
forrepreseuting the inverse proportions 
of the times of vibration belonging to 
the eiglit notes of the .scale. So that 
it it IS requh-ed to make a bell a fiftli 
above a given one, it must he | of the 
I size in every dimension, unless it is m- 
! tended to vary the proportion of tliick- 
' ness to diameter, for the same rule 
1 then no longer holds, as a thinner hell 
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Will give the same note with a less dia- 
meter. The reason is, that jiccording 
to the law of vibrating plates or springs 
the time of vibration of similar bells 

varies as (tl uckneasy ^ When the 
diameter 

bells are also completely similar solids, 
the thickness itself vanes as the dia- 
meter, and then the time of vibiatioii 
may be said simply to vary inversely 
as the diameter. 

Shape. — Next to the alloy of the 
bell, its diameter, shape and mould 
require close attention, A bell of a 
given weight must also be of a given 
diameter and thickness. For example, 
a ton bell should be 4 ft. diameter at 
the mouth, and 3^ in. thick at the 
sound-bow, whilst a 1-cwt. bell should 
be 18 in. diameter and iu. tliick. 
There is no getting away from this 
rule if you wish your casting to turn 
out a success, The same principle 
^plies to all bells of vtirious sizes. 
The heavier the bell, the larger and 
thicker it becomes ; the lighter, the 
smaller and thinner, 

"Weighta, — The weights of bells 
of similar figures vary as the cubes 
of their diameters, and may be nearly 
enough represented by the figures 
216, 152, 110, 91, 64, 46, 33, 27. 
The exact tune of a set of bells as they 
come out of the moulds is a secondary 
consideration to their tone or quality 
of sound, because the notes can be 
altered a little either way by cutting ; 
but the quality of the tone will 
remain the same for ever, except that 
it grows louderfor the first two or three 
years that the bell is used, probably 
from the particles arranging themselves 
more completely in a crystalline order 
under the hammenng. 

Motilding. — Bells of small size are 
generally moulded m sand from a metal 
or wooden pattern, and the sand mould 
is dried in a stove. Large beDs are 
moulded in loam. The core is built 
in brick on an iron platform, wliioh 
must have nugs in case the mould is 
made above ground. This brick core 
is covered with f in or 1 m. thick of 
hair loam, and the last surface- woahmg 
1 


is given by finely giound composition 
of clay and bnokdust. This latter is 
mixed with an extract of horse-dung, 
to which 18 added a littlo sal-ammoniac. 
Upon the core the “ thickness ” is laid 
in loam sand, but the thickness is 
again washed with fine clay to give it 
a smooth surface. Ornaments wluch 
have been previoubly moulded, either 
in wax, wood or metal, are now 
attached by means of wax, glue, or any 
other kind of cement. If the orua- 
ments arc of such a nature as to pre- 
vent the lifting of the cope without 
them, for the cope cannot be divided, 
the ornaments are fastened to the 
thickness by tallow, or a mixture of 
tallow and wax. A little heat given 
to the mould will melt the tallow, 
after which the ornaments adhere to 
the cope, from wliich they may be re- 
moved when the cope is lifted off the 
core. It is necessary to well polish 
the thickness, and, as it is not possible 
to use coal for parting, wood aslies 
should bo lightly dusted over. Wood 
ashes are also used for the parting 
between the core and the tliiokness. 
A pamt brush is used to lay the cope 
on at first, the liquid, thin and fine, 
being made up of clay, ground brick 
and horse- water. Upon tliis hair loam, 
and, finally, straw loam ore laid. 

The moulding of the crown of the 
bell 18 done over a wood pattern after 
removing the spindle. In the hole iu 
the core left by the spindle the iron or 
steel loop for the hammer is set, pro- 
jectmg mto the thacknoss so that it will 
ho cast into the metal when it is run. 
When the cope is lifted off', the facing 
of the mould can be finished ; and if 
there ai’e small defects they can be 
loft, any excess of metal occurring at 
these pieces being chiselled off after- 
wards. Nothing much can be done 
towards polishing the facing of the 
mould, except to dust it uniformly 
with ashes, and when the mould is dry 
it IB put together for casting. The 
core can be left open, or filled with 
sand ] if open, there is no dangei, as 
bell metal gives off very little gaa. 
The chief security of the cope is the 
I 
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well-rammed aaud of the pit, but it is 
to some extent secured by iron. The 
cast gate is on the top of the bell,, 
either on the crown, or, if the crown 
is ornameiita.1, at the side of it. Mow 
gates serve no good purpose, _ the 
metal must be oloau before it is 
poured. 

Oasting. — The mould, which lias 
previously been built up on an h’on 
plate, 13 lowered into a pit idi'cady 
dug iu the ground, of a sufficient 
height to envelop the boll. This 
mould IS called the “core," and has 
been built up of bricks and loam, 
and dried hard in an oven. The core 
being now placed below the level of 
the base of the furnace, the case, 
which has been built up and baked ni 
a similar manner, is then placed over 
it like a glove, but leaving a vacant 
space between the two of the pre- 
scribed tliiokness of the bell. Any 
inscription to be cast on has already 
beeu improesod on the loam of the 
ease, so ns to form part of the metal 
when run. The aUoy having pre- 
viously beeu mixed iu the proportions 
already referred to, and being now 
reduced to liquefaction, as the lesult 
of being m the furnace some hours, 
the furnace is tapped, the molten 
metal, finding an outlet, rushes down 
an inclined conduit into the crown of 
the mould, and m a very few minutes 
the vacuum is filled, and the whole — 
core, case, and bell — are allowed to 
remain in the ground for a day or two 
to cool. A 5-cwt bell could bo dug 
out the next day. A tou bell would 
remain too hot to touch for two or 
three days. The piocoss of oastmg 
is but tlie consummation of days and 
weeks of preparation. 

Tuning. — The tumug of a peal of 
bells IS a delicate business. So long ns 
bells arc used singly, it does not matter 
much what note they turn out , but 
where bolls are required to act in con- 
cert with each other, then the question 
of tuning them to harmonise has to be 
taken into account. The bell is fixed 
mouth upwards, and held firmly in the 
grip of powerful vices. Having taken 


a plumb of the centie, we adjust our ' 
steel-cutter to the sound-bow of the 
hell, and proceed to pare off the metal 
at its thickest part. This is how a 
sharp hell is flattened m tone, and it 
can be done without detriment to the 
bell up to half or even three-quarters 
of a note. If you keep on turnmg it 
out, the bell would become thin and 
“panny ” m sound. 

To sharpen a flat bell is not so easy 
— ^mdesd, we seldom attempt it, pre- 
ferrmg rather to take the hell mto 
stock, or even to recast, it than to waste 
tune over what generally results m 
failure. Thsi e is a theory extant tint 
a flat bell can he sharpened by reduc- 
ing its diameter. I believe the note 
of a flat bell can be sharpened m this 
way, but we have also found that the 
application of this principle preju- 
dicially affects the tone of the bell ; 
hence we generally contrive to cast 
our bells sharp, so that they can be 
easUy flattened, if necessary, to the 
required note. Sometimes they come 
out exactly nglit, and that is the best 
form of “tuning.” 

When a bell gets worn in one place 
through the tongue striking there for 
generations, it becomes weak in that 
particular spot, and runs the risk of 
oi-ackingmoousequenoe, What should 
then 1® done is to quarter-turn it 
round, so that a fresh substance is pre- 
sented to the clapper as the bell swings. 

G-ood Bell Metal has afine^aiued 
fracture of a greyish colour, differing 
to bronze It is hard, rather brittle, 
and sonorous. Cooled from red heat 
suddenly it becomes soft, but when re- 
heated and allowed to cool very slowly 
it regams its hardness. The more 
copper in the alloy the deeper the tone, 
while tin, iron and zmo make the 
tone sharper. It has been believed 
that the addition of silver improved 
the tone, but this is now known not to 
he the case. In making the ahoy the 
copper is melted first, then when the 
mass has been thoroughly heated the 
1 tm is added, the two being well stirred 
! to intimately mix them. It is con- 
sidered by some that best results are 
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obtained by adding the tin in two parts : 
a little more than half at first, then 
the remainder, stiiTing well between. 

Gong* Metal hoa about the same 
composition as the bell alloy, as seen 
above, but the metal undergoes different 
treatment. After the plates are cast 
they are taken fi-om the mould, and 
then heated in a furnace to a cherry* 
red heat. When in this state they are 
put between non plates, plunged into 
water, and when cool are tougli enough 
to be worked ivith a hammer, {ulnd 
sec Alloys). 

Belting. 

(iSec aluo Lrather, Cements, 15tc.) 

A VERY useful set of instructions re- 
lating to belting was compiled by the 
chief general mochauical engineer of 
the New York Central Hallway, from 
wliich the followmg dohiils have been 
taken. 

It is always beat to locate the 
machinery (or the shafting) so that 
the belts shall run off from each shaft 
in opposite directions, as this plan 
affords relief to the bearings from the 
extra friction that must result if the 
belts all pull the same way. When 
two shafts are to be connected by one 
belt, it is best not to put one dhectly i 
over the other, for in such a caso the 
belt must be kept tighter than other- 
■wiae to do the work, and this means 
extra friction. It is desirable that 
the angle of the belt with the floor 
should not exceed 46°. Whenever 
possible the machines should be so 
placed that the direction of the belt- 
motion shall be from the top of the 
driving pulley to the top of the driven 
pulley. The faces of pulleys should 
be about one-fourth wider than their 
belts. When possible, the tightening 
of belts should be effected by moving 
one pulley away from the other. 

The transmission of power by a belt 
depends upon the tension under which 
it 18 run, the degree of friction between 
the belt and the pulley, the complete 


contact of the belt with the pulley, 
the speed of the belt, and the arc of 
the pulley in contact with the belt. 
The tensile strength of single, ordi- 
nary tanned leather belting is about 
4000 lb. per sq, in. The working strain 
should not exceed 10 per cent, of its 
tensile strength. The average leather 
belt will not transmit a force equal to 
its strength, for the reason that it will 
slip on its pulley before it will break. 

! As the friction of leather on leather 
is five times aa great as that of leather 
on iron, the adhesion between the belt 
and the pulley can lie greatly increased 
by covering the pulley with leather. 
The belt is thus capable of doing more 
work for a given width ; the belt ten- 
sion can be lessened to get the neces- 
sary friction, thus adding to the life 
of the belt ; and unnecessary weai‘ of 
the belt and a wasteful loss of power 
due to its slipping on the pulley are 
prevented. The strain to be allowed 
for all widths of belting — single, light 
double, and heavy double — is in direct 
proportion to the tliickness of the lielt, 
firmness of the leather being the same 
in all cases. Avoid running belts too 
tight, as gi’cat tension shortens the 
life of the belt, occasions a waste of 
power, and causes great inconvenienoe 
from hot boxes, broken pulleys, and 
* ‘ sprung ” shafting. Belts, like geara, 
have a pitohline, or a circumference of 
umfoim motion. Tiiis eircuuiference 
is ivithm the thickness of tlie belt, 
and must be considered if pulleys 
vaiy greatly in diameter and a required 
speed be nccesaary. 

Belts are more satisfactory made 
narrow and thick, rather than wide 
and thin. Thin belts should not be 
run at a high speed, nor wide belts be 
made thin. Such almost invai'iably 
run in waves on the slack side, or 
travel from side to side of the pulley, 
especially if the load changes suddenly. 
This waving and snapping wears the 
belts very fast. It is greatly obviated 
by the use of a suitable tliickness in^ 
the belts. For new belts, those that« 
have already been filled with suiue^ 
good waterproof dressing are preferable ' 
I 2 
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to “dry” belts, for if not so filled 
they soon will be with lubricfiting oil 
and water, a coinbinatiou that will 
rum any belt. Rubber belts should 
be used m places exposed to the 
weather, as they do not absorb 
moisture, nor so readily stretch or 
decay os leather belts under like cir- 
cumstances. A new belt should be 
raado straight, and if bo made will 
run absolutely straight if the pulleys 
are in line. Slots punched in the 
centre of a belt will allow a chance for 
the air to escape between the belt and 
the pulley, and prevent “ air cushion.” 
This is of particular advantage in all 
bolts running at high speed. 

It is safe and advisable to use a 
double belt on a pulley 12 in. in dia- 
meter, or larger. Light double bcltmg 
runs steadily, with a minimum of 
“snap” or vibration, and does not 
twist out of place like single belting. 
It is successfully used for counter-belts 
where shifters ais used, and where the 
work is not sufficiently hard to de- 
mand a heavy double belt ; it is 
especially adapted for use on cone or 
flange pulleys, as it will keep its place 
and is less liable to turn over, and at 
the same time is pliable enough to hug 
the pulleys like a single belt. Double 
belting, light or heavy, is not recom- 
mended for twisfc-belta at high speed, 
nor for woodwork where belts are 
exposed to a large amount of chips or 
ahavingg, nor for places where much 
oil or water is liable to get on it. 

As a means of ma^ng uecessaiy 
alteiations in the length of a belt, the 
laced, joint is recommended. To lace 
a belt, cut the ends perfectly true 
With the aid of a try -square. Punch 
the holes exactly opposite each other 
lu the two ends. The grain (hau’) side 
of belt should be inin next to the pulley, 
and the belt should be run off, not on 
to the laps. For bolts 1 in. to 2J in. 
wide use J in lacing ; 2i in. to in. 
wide, uae^'’^. in lacing , 6 in. to 12 in. 
wide, U09 ^ in. lacing For wider belts 
use wider lacing. Avoid thick lacing, 
Tn punching a belt for the lacing, it 
is desirable to use an oval punch, 


the longer diameter of the punch beir 
parallel with the belt, so as to cut c 
as little of the leather as possibb 
There should be in each end of th 
belt two rows of holes staggerec 
Holes should be as small as possibh 
Recommended number of holes in tl: 
belt end for various widtlis is g 
follows . — 

™s“}2 2i3 4E 6 8 10 1 
3 4 5 7 9 11 16 19 5 

The edge of any hole should no 
come nearer to the side of the hel 
than I m. , nor nearer the end tha 
J in. The second row should be a 
least IJ in. from the end of the belt 
On wide belts these distances shoul 
ha even a httle greater. Begin to lac 
in the centre of belt, and take muc 
care to keep the ends exactly in line 
and to lace both the sides with equi: 
tightness. The lacing should not h 
crossed on the side of the belt tha 
runs next to the pulley. 

Belts and pulleys should be kep 
clean and free from accumulations c 
dust and grease — and particular^ 
lubnoatmg oils, some of wluoh pei 
manently injure the leather. The; 
should be well protected against water 
and even moisture, unless especiaU 
waterproofed Resin should not b 
used to prevent belts from slipping 
If a belt slips, see first that the pulle 
is not dirty. Clean all the dirt froi 
it and from the belt , rub the pulle; 
surface of the belt with a dressin 
composed of 2 parts of tallow to 1 par 
of fish oil, rendered and allowed t 
cool before using. This will softe 
a belt and also preserve it, and it wi 
not build up on the pulley and cauB 
the belt to run on one side. If th 
belt then slip.s it is overloaded, an 
the remedy hes in a leathor-covere 
pulley, a wider belt, or a larger pullej 
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Bitters. 

The term “ Bitteis ” is applied m the 
liquoi trade to a class of compounds 
pj-ejmied by steeping vegetable bitters 
ill weak spirit for some days, with the 
addition of aromatic flavourings, syi’up 
and colounug matter. The following 
are the chief kinds ■ — 

Amazon. — 90 gal, plain proof 
spirit ; 3Jlb. red Peruvian bark , 3 Jib. 
calisaya bark ; lb. calamus root ; 
lb. orange peel , 3J oz. cmuamou ; 3| 
oz. cloves ; 3^ oz. nutmeg , 2 oz. cassia 
buds , 6^ lb. red sanders wood. First 
mash all the ingredienta, put them in 
the spirit, and let them infuse 14 days, 
stirring the mixture well tmee every 
day . Rack off and colour with 1 1 pints 
brandy colouring, to get a dark red 
tint, Stir i hour. Dissolve 30 lb. 
white sugar in 30 gal. water , add, and 
again stir J hour. Let the mixture 
rest 4 or 6 days, and when bright, 
bottle. If the sandera wood is not 
used the colour ^vlll be a bright amber, 
Compounded according to the above 
directions will yield 120 gal. 25® below 
proof. 

Angostura. — 4 oz, gentian root ; 
10 oz. each calisaya bark, Canada snake- 
root, Virginia snake-root, liquorice 
root yellow bark, allspice, dandelion ' 
root, and Angostura bark ; 6 oz, carda- 
mom seeds , 4 oz. each balsam of tolu, 
orangetis, Turkey rhubarb, and gal- 
anga , 1 lb. orange peel ; 1 lb. alkauet 
root , 1^ oz. caraway seed ; IJ oz. 
cinnamon , J oz. cloves , 2 oz. each 
nutmegs, coriander seed, catechu and 
wormwood ; 1 oz. mace ; lb. red 
sauders wood, and 8 oz. turmeric. 
Pound these ingredients and steep 
them for 15 days m 50 gal. proof spirit ; 
before filtering, add 30 lb. honey. 

Aromatic. — Macerate 2| lb. 
ground dried small orange apples, J lb. 
ground dried omnge peel, 2oz. ground 
dried calamus root ; 2 oz ground dried 
pimpinella root ; 1 oz. gi’ound dried 
cut hops, foi 14 days, with 10 gal. of 
spirit at 45 percent. ; press and add 24 


pints brown sugai’ syi'up. Filter, 
Colour dark hi own. 

Boker’s. — oz. quassia ; oz. 
calamus *, 1^ oz catechu (powdered) ; 

1 oz. cardamom ; 2 oz, diied orange 
peel. Macerate for 10 days in ^ gal. 
sti'ong whisky, and then filter and add 

2 gal. water. Colour with mallow 
or malva flowers. 

Brandy. — (1) Grind to coarse pow- 
der 3 lb. gentian root, 2 lb. dry orange 
peel, 1 lb. cardamom seeds, 2 oz. 
cinnamon, 2 oz, cochineal. Infuse 10 
daysm 1 gal. brandy, 8 gal. water, and 
filter 

(2) Take a gallon of gin (17 or 20 
under proof) and steep m tlus for '6 
days, 2 oz. of pulverised coriander seeds 
and J lb. Viigmia snake-root, It 
should be shaken 8 or 4 times each 
day, and at the expiration of 6 
days it may bo stnvined off Take 
J pint of spiiits of wine, and put in it 
J an oz of the oil of Seville orange 
peel and i oz. of oil of caraway, 
shake well together and let btaud 6 
days. Then add to the whole J gal, of 
clarified sugar and 6 gal. of waste, or 
the lowest gin or rectified spirits, 
wMchever are available, and lastly add 
2 gal. of water. Fine down with an 
ounce of roach alum dissolved. These 
I are good bitters, and the quantities 
given will make 10 gal. It is as well 
to let it stand a week, then draw off 
and put into a clean cask. Before 
doing this it can be coloured with 
burnt sugar or caramel to the requisite 
biuiidy tint, , 

Essence.^ — 40 gal. proof spirit; 1 
dr. oil of anise , 1 dr. oil of cai’away ; 
J dr. oil of cloves , 1 dr. oil of lemon ; 

1 dr. oil of oranges ; 1 dr. oil of cinna- 
mon ; J dr. oil of bitter almond ; 1 gal. 
sugar syrup. Put the oils in 95 per 
cent, alcohol, and mix. Colour with 
bra-ndy colouring. 

Frencli Cog'n.ac. — IJ lb. eachred 
Peruvian bark, calisaya baik, bitter 
orange peel, and sweet orange peel ; 

2 oz, calamus loot ; 4 oz cardamom 
seeds ; 1^ oz. each cinnamon, cloves, 

' and nutmegs , 4 oz. caraway seed ; and 

3 lb. wnld cherry bark. Pound all tliese 
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ingredients to a coarse powder, and 
steep for 16 days in 46 gal. proof spirit 
(or 80 gal. spirit 25° below proof), stir- 
ring occasionally. Then rack it off, and 
mix sufficient caramel to make it a dark 
red ; add 16 lb. wliite sugar dissolved 
16 gal. water ; let the whole settle, 
then filter. If the bitters are required 
to ho of an amber colour, omit the wild 
cherry bark and the caramel colouring. 

Hamburg'. — Grind to a coarse pow- 
der 2 oz. agaric, 6 oz. cinnamon, 4 oz. 
cassia buds, J oz. grains of paradise, 
3 oz. quassia wood, J oz. cardamom 
seeds, 3 oz. gentian root, 3 oz. orange 
apples dried, 1^ oz. orange peel. Mace- 
rate with 4| gal. 95 par cent, alcohol, 
mixed with 5} gal. water , add 2J oz. 
acetic ether. Colour brown. 

Nonpareil. — Grind to coarse pow- 
der 2 oz. Peruvian bark, J oz sweet 
orange peel, | oz. bitter orange peel, 
26 gr. oiiiuamon, 26 gr. cloves, 25 gr. 
nutmeg, 16 qayeuiia seeds. Infuse 
10 days in 2 gal. 66 per cent, alcohol, 
then filter. 

Orange, — (1) Macerate 6 lb. orange 
peel for 24 hours with 1 gal. water, cut 
the yellow part of the pool fi-om off the 
white, and chop it fine , macerate with 
if gal. 95 percent alcohol for 2 weeks, 
or displace ; then add a syrup made of 
if gal. water aud 18 lb, sugar. Filter 
through Canton flannel, 

(2) J oz. Seville orange peel ; f oz. 
lemon puul , f oz. gentian root ; f oz. 
ginger, all bruised and put into a jug , 
pour a pmt of boding water on it, and 
cover up with a cloth ; let it stand J 
hour, strain, and add 2 -tnblespoonfuls 
of brandy as praserrative, 

Peruvian, — S oz. red Peiuvian 
bark ; 8 oz. orange peel ; IJ di-. each 
oinuamon, cloves, aud nutmeg ; and 
76 cayenne pepper seeds. Infuse them, 
well bruised, in S gal. proof spirit, for 
16 to 20 days, stirring every day. 
Draw off and filter, 

Spanish., — Gimd to coarse powder 
6 oz. polypody, 6 oz. calamus root, 8 oz. 
oma root, 2J oz. coriander seed, 1 oz. 
centaurium, 3 oz. orange peel, 2 oz. 
Gormim chamomile flowers ; then 
macerate with if gal. 96 per cent, aloo- 


hol, and add 5J gal. water and If oz. 
sugar. Filter, and colour brown. 

Stomach. — Grind to a coarse pow- 
der J lb. cardamom seeds, J lb. nut- 
megs, f lb. grains of paradise, J lb, 
cinnamon, J lb. clove.s, J lb. ginger, 
f lb. galanga, f lb. orange peel, J lb. 
lemon peel , then macerate with if gal. 
96 per cent, alcohol, and add a syrup 
made of if gal. water, and 12 lb. 
sugar ; filter. 

Stoughton.— (1) To 12 lb. dry 
orange peel, 3 lb. ^^ginia snake-root, 
1 Ih. American saffron, 16 lb. gentian 
root, add 1 lb. red sanders wood. 
Grind all the ingredients to a coarae 
powder, aud macerate for 10 days in 
20 gal. 65 per cent, alcohol, then 
filter. 

(2) 2 lb. ginseng , 2 lb. gentian root ; 
If Ih, dry orange peel ; f Ih. Virginia 
snake-root ; 1 oz. quassia , | lb. cloves ; 

3 oz. rod Sanders wood ; 3 gal. alcohol 
95 per cent. ; 3 gal. soft water. Grind 
all the ingredients to coarse powder, 
infuse 10 days, aud filter. 

"Wild Cherry.— Wild cherry bark, 

4 lb. ; squaw vine (Partridge berry), 

1 lb. , juniper berries, 8 oz. Pour 
boiling water ovei , and let stand for 
24 horn's ; strain, aud agom pour boil., 
iug water on the ingredients ; let mace- 
rate for 12 hours, then express and 
filter through paper, so that the whole 
will make 6 gal , to wluoh add 3f lb. 
of sugar, 1 f gal. molasses, 6 oz. tinc- 
ture of peach kernels, 3 oz. tincture of 
prickly ash berries, 2 qt. alcohol. 

Wine. — 4 oz. SevUle orange peel, 
4 oz. Virginia snake-root, 8 di’. of long 
jiepper, 1 gal. of Cape ivme. Steep 
aU together for a week, then strain 
through flannel, and use. 

"Wormwood. —4 dr. of oil of 
Seville orange peel, 2 di-. oil of caraway, 

2 dr. oil of wormwood, f oz. almond 
cake, 1 oz. coriander seed, 1 oz. Vir- 
ginia snake-root, f gal. clarified sugar, 
4 gal. clear rectified spirits. Make up 
to G gal. ivith water. The coriander 
seeds, almond cake and snake-root 
should be steeped in the spirits for 3 
or 4 days, aud the different oils killed 
in spirits of wine, 
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Blackboard Wash or 
“liquid slating.” 

(See also Painting.) 

(1) 4 pints 96 per cent, alcohol, 

8 oz. shellac, 12 dr. lampblack, 20 dr. 
ultramarine blue, 4 oz. powdered rot- 
fcen-stoue, 6 oz. powdered pumice. 

(2) 1 gal. 96 per cent, alcohol, 1 lb. 
shellac, 8 oz. best ivory black, 5 oz. 
finest floor emery, 4 oz. ultmmarine 
blue. Make a perfect solution of the 
shellac in the alcohol before adding the 
other articles. To apply the slating, 
have the surface smooth and perfectly 
free from grease ; well shake the bottle 
containing the prepamtiou, and pour 
out a small quantity only into a ebsh, 
and apply it vdth a new flat varnish 
brush as rapidly as possible, Keep the 
bottle well corked, and shake it up 
each time before pouring out the 
liquid. 

(8) Lampblack and flour of emery 
mixed with spmt varnish. No more 
lampblack and flom’ of omerj' should 
bo used than are sufficient to givo the 
requu'ed black nbrndiug surface. The 
tliinuer the mixture the better. Lamp- 
black should fii’st be ground ivith a 
small quantity of spirit varmsh or 
alcohol to free it fiom lumps. The 
composition should be applied to tlie 
smoothly-planed surface of a board 
with a common paint-brush. Let it 
become thoroughly dry and hai’d before 
it IS used, Rub it down ivith pumice 
if too rough. 

(4) J gal. shellac vainisli, 6 oz. 
lampblack, 3 oz. powdered iron ore or 
emery ; if too thick, tlun ivith alcohol. 
Give 3 coats of the composition, allow- 
ing each to dry before putting on the 
next ; the fii'st may be of shellac and 
lampblack alone. 

(6) J lb. logwood and sufficient 
boiling water to cover it ; allow it to 
stand for twenty-four hours. Strain, 
and allow the solution, boiling, if 
possible, t^vice, allowing the board to 
dry in the interval. Then dissolve 


OR “Liquid Slating.” 

J lb. of coppcias in about 1 pint of 
boiling water, and appl}^ it boiling, 
once or twice, according to the degree 
of blackness obtained. Before using 
it, rub it over well with rushes, stmw, 
ferns, or shoemakers’ heel ball. It 
may be a little difficult to rub the 
clialk off at first, but after a fortniglit’s 
use tluit will disappear. Use unpre- 
pared clialk, which wiites well. 

(6) Heat ^ lb. lampblack on a flat 
piece of tin or iron on a fire till it 
becomes red, take it off, and leiwe it 
imtil sufficiently cool, when it must 
be crushed with the Dlado of a knife 
on a flat boaid quite fine, then get 
J pint of spirits of tuipentine, mix 
both together, and apply the mixtui’e 
with a size brush. If the board is 
new, it would be well to give it one 
or two coats of lampblack — not burnt, 
but mixed witii boiled oil — adding J lb 
of patent driers. Aftei the board is 
thoroughly dried, apply the burnt 
lampblack and turpentine. The pre- 
panition must be laid on quickly. 

(7) Dissolve 4 oz. shellac in 1 qt. 
alcohol ; add lampblack, 6 di\ ; ultra- 
marine blue, 1 clr. ; pumice stone, 
powdered, 3 oz. ; rotten-stone, pow- 
dered, 2 oz. Have the board <ii‘y and 
free fj*om gi*ease before painting it. 

(8) To make 1 gal. , take 10 oz. pulver- 
ised and sifted pumice, 6 oz powdered 
rotten-stone, ^ lb. good lampblack, and 
alcohol enough fioml gal. to form, with 
these, a thick paste, which must he well 
rubbed and ground together. Then 
dissolvo 14 oz. shellac in the remainder 
of the gal of alcohol by digestion and 
agitation, and finally mix this varnish 
and the paste togethei. It is applied 
to the board with a brush, caie being 
taken to keep the paint well stin'ed, 
so that the pumice >vill not settle. 
Two coats are usually necessary. The 
first should be allowed to diy tho- 
roughly before the second is put on, 
the latter being applied so as not to 
disturb or rub off any poition of the 
first. 1 gal. of this paint will ordin- 
arily furnish two coats for 60 sq. yds. 
of blackboaid. Wlieii the paint is to 
be put on plastered walls, the wall 
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should be previously coated with glue 
size— 1 lb. glue, 1 gal. water, enough 
lampblack to colour ; put on hot. 

Blackings and Leather 
Polishes. 

Most leather articles while in use 
require the periodical application of 
a preservative varnish to give them 
a finished appearance, and protect 
them from decay and surfaco wear. 
Such varniahea go by various names, 
but are moat commonly known as 
' ‘ blacking, ” being oilginally intended 
to give a black polish. Blaoking is a 
pasty compound used especially on 
the ’’ uppers " and the edges of the 
soles and heels of hoots and shoes. 
There aie numerous methods of manu- 
facturing this substance ; but in nearly 
all, the base is a black colouring matter, 
commonly bone charcoal, mixed with 
substances which acquhe a gloss by 
friction, such as sugar and oil. The 
carbon employed should be in the form 
of a vary deep, fi,nely powdered black. 
Since it always contains lime carbonate 
and phosphate, it is treated with a 
mineral acid m order to decompose 
these salts ; a mixture of sulphuric 
and hydrochloric acids is frequently 
used, the salts produced being lime 
aoid phosphate, sulphate and chloride. 
The lima sulphate gives consistence to 
the pasty mass, and the two other 
salts being deliquescent help to keep 
the leather flexible. No more acid 
should be used than is suiRoient to 
decompose these salts, or the leather 
wiU be injured. It is probably to 
prevent this that some makers add a 
small quantity of alkah to the black- 
ing. Sometimes powdered gall-nuts, 
iron sulphate, indigo, and Prussian 
blue are incorporated with the black- 
ing in order to impart to it a good 
colour. Patty or oUy matters are also 
sometimes added iu order to preserve 
the flexibility of the leather, and to 
neutralise any excess of aoid which 


may remain. The consistence of dif- 
feient blackings varies widely. 

Liquid Boot Polishes. — (1) 
The woll-knoivn liquid blaoking of Day 
and Martin is composed iu the follow- 
ing manner. Very finely ground animal 
charcoal, or bone-black, is mixed with 
sperm oil till the two are thoroughly 
commingled. Haw sugar or treacle, 
mixed with a small portion of vinegar, 
is then added to tlie mass. Next 
a small measure of dilute sulphurio 
acid is introduced, wliioh by convert- 
ing into sulphate a large proportion of 
the lime contained in the animal char- 
coal, thickens the mixture into the 
required pasty consistence. 'When.all 
effervescence has subsided, but while 
the compound is still warm, vinegar is 
poured in until the mass is sufficiently 
thinned ; then it is ready to be bottled 
for the market. 

(2) Animal charcoal, 6 oz. ; treacle 
4 oz. ; sweet oil, J oz ; triturate until 
the oil is thoroughly incorporated, then 
stir in gradually J pint each vinegar 
and beer lees. 

(3) Animal chaa-coal, 1 lb, | sperm 
oil, 2 oz. ; beer and vinegar, each 1 pint, 
or som’ beer, 1 qt, 

(4) Biyant and James's indiarubber 
blacking. Indiai-ubber in very flne 
shreads, 18 oz. ; hot rapeseed oil, 
9 lb, (1 gal.) ; animal charcoal in fine 
powder, 60 lb, ; treacle, 46 lb. ; gum 
arable, 1 lb., previously dissolved in 
vinegar. No. 24 strength, 20 gal. The 
mixtm e is triturated in a colour-mill 
until perfectly smooth, then placed in 
a wooden vessel, and sulphuric acid is 
added in small sucoessive quantities 
amounting altogether to 12 lb. This 
is stiiTed for J hour daUy for 14 days, 
then 3 lb, of finely-ground gum arable 
are added, and the stirrmg is repeated 
for an additional 14 days, when the 
blacking will be ready for use, 

(6) A good liquid pobsh is made by 
mixing together 4 oz, of gum arabic ; 
IJ oz. of treacle or coarse moist sugar ; 
i pint of good black ink ; 2 oz. of strong 
vinegar ; 1 oz. of rectified spirit of 
wine ; and 1 oz. of sweet oil. Dissolve 
the gum in the ink, add the oil, and 
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shake togetheruntilthoyai e thoroughly- 
mixed. Then add the vinegar, and, 
lastly the spirit, Keep in a tightly 
corked bottle. 

(6) Acmd blacking. To 1 gal. recti- 
fied spint is added 21 dr. blue aniline, 
and 31 dr. Bismarck brown aniline, 
the solution of the two last being ef- 
fected by agitation for 8-12 hours. 
After the solution is completed, the 
mass IB allowed to settle, and the 
liquid portion is drawn off by spigots 
above the sediment, and filtered if 
necessary. The alcohol is placed in 
the apparatus first, then the colours, 
and the mixture agitated every hour 
for a space of 10-16 minutes. Of tins 
liquid, ^ gal. is added to 1 gal. rectified 
spirit, and in tliis are dissolved 11 oz. 
camphor, 16 oz. Venice turpentine, 
36 oz. ahallao. To 1 qt. beuziue, add 
3^ fl. oz. caator-oil, and 1|. fi, oz. boiled 
hnseed-oil. The two solutions are then 
united by agitation, but should not 
be allowed to stand over 2 days in any 
vessel of hon or zinc, as in the pre- 
sence of the gums the coloui’s will be 
decomposed by contact with zmc in 
8 days, and with iron in 18-2-1 days. 

(7) A quantity of ordinary starch is 
dissolved in hot watei’, and while still 
hot, oil or wax is added ; the mixture 
is stirred and allowed to cool. When 
cold, a small quantity of iodine is added 
to give a bluish- black colour. To 1 gal. 
of this are added 8 oz. of a solution of 
iron perchloride or other 'pcr salt, a 
small quantity of gallic or tannic acid 
(or both), and sometimes about 2 di\ of 
oil of cloves with 8 oz. glycenue. The 
wliole lb thoroughly stirred. 

(8) Kicolet, of Lyons, prepares boot 
blacking by dissolving 150 parts wax 
and 16 of -tallow in a mixture of 200 of 
linseed-oil, 20 of htharge, and 100 of 
molasses, at a temperature of 230° to 
260° F. (110° to 120° C.). After this, 
103 paits lampblack are added, and 
when cold it is diluted with 280 of 
spirits of turpentine, and finally is 
mixed with a solution of 6 of gum lac 
and 2 of aniline violet in 36 of alcohol. 

(9) Hem, in KauferiPg, makes an- 
other kind of shoe blacking by melting 


90 parts beeswax or ceresine, 30 of 
spermaceti, and 360 of spirits of tur- 
pentine, with 20 of asphalt vainish, 
and adds 10 of borax, 20 of lampblack, 
10 of Prussian blue, and 6 of nitro- 
benzol. 

(10) Brunner uses 10 paits bone- 
black, 10 of glucose syrup, 6 of sul- 
phuric acid, 20 of train oil, 4 of water, 
and 2 of soda carbonate. The bone- 
black and glucose are stiired with the 
acid in a porcelain vessel until the 
whole moss is homogeneous and has a 
sliimug black surface when at rest. 
The soda is dissolved m a little water, 
and boiled with the oil under constant 
stirring until it forms a thick liquid ; 
then the other mixture is stirred into 
it. By varying tlie proportions of 
these two mixtmes, the blacking is 
made tlnnner and softer, or harder 
and firmer. The substances sold as 
Fl ench polish are mostly composed of 
these ingredients In tins and all 
other kinds of shoo blacking made 
with bone-black and sulphunc acid, 
the precaution must be observed of 
stirrmg rapidly and evenly after the 
aoid iR added, otherNvise lumps will be 
formed that ai’o difficult to crush, and 
the blacking vnll have a gi’anular 
condition that should not exist. Good 
shoe blacking must always remain 
soft, and show a smooth uniform sur- 
face when applied to the leather. 

(11) A good liquid blacking may be 
prepared by mixing 3 lb lampblack 
with 1 qb. stale beer, and ^ pint sweet 

I oil, adding theioto 1 oz. tieacle, J oz. 
green copperas, and | oz. logwood ex* 
tract. Tliis fiu nishea a blaclang which 
polishes e.Tflily and well. 

(12) Clieapandgoodshoeblacking. — 
To 1 lb. Ijest ivory black add 1 lb. 
treacle, 8 tablespoonsfuls sweet oil, dis- 
solve 1 oz. gum arable in 2 qt. vinegar, 
with J lb. vitriol (sulphunc acid). 

(13) Guttapercha. — ' To 30 parts 
syrup, contained in a boiler, add 9 
lampblack and 1 J of finest bone-black, 
and mix the whole intimately together 
Heat IJ part guttapercha, cut into 
small pieces, in a kettle over a coal- 
fire, until it IS nearly all melted, add 
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to it gradually, under coustaat Btir- j 
ring, 2J parts ohve-oil, and when the 
guttapercha ia all diaaolved, J part 
ateariu. Pour the latter mixture, 
while still warm, very slowly and 
gradually into the fcat-mentionod 
mixture, and when the whole has 
been thoroughly incorporated, odd a 
solution of part gum Senegal in 6 
of water, likewise stimng. Finally, 
the product may bo aromntiaed by the 
addition of IJ^ part rosemary or lav- 
ender oils. This blocking produces a 
fine gloss of a deep black. It is not 
injurious to leather. 

(1 1) Taka ivory- or bone-black, any 
quantity, and to every pound put oz. 
measure of sulphuric acid, aud well 
triturate it. It will become damp, hko 
snuff. Nextadd oodoil, 2oz. tothelb. 

If to he liquid, add treacle, 3 oz. to the 
lb, , and amaU beer to mix, or stale hear 
if for paste, enough to make up iuto a 
paste. Foots-sugar is prefeiahlo to 
treacle, and a bettor black is got by 
adding J oz. to the lb. of Prussian 
blue. It 13 improved if laid up light 
for a day or two after the first manipu- 
lation, aud again after the second, os 
a decomposition takas place. 

(15) A fine, brilliant, elastic dressing 
for leather can be made as follows • 
To 3 lb. of boiling water add, with 
continual stirring, J lb. wliito wax, 

1 oz. transparent glue, 2 oz. gum Sene- 
gal, 1 J oz. wlilte soap, and 2 oz. brown 
candy. Finally, add 2^ oz, aloohol, 
and, after the whole is cooled, 3 oz. 
fine Frankfort black. The dressing is 
thinly applied to the leather with a 
soft brush, and after it is di icd it is 
rubbed with a piece of fine pumice and 
polished with a stiff brush. 

(16) 7 lb. each ivory black and 
treacle, well mixed with 2 qt boiling 
water ; add 2 lb. 10 oz. vitriol, and 
the previously thiu liquid will become 
quite tliick. After the efforyescence 
hoB ceased, odd 1 pint of any common 
oil — ^fish-oH is the best If you want 
it liquid, add stale beer or vinegar. 

(17) Useful blacking for leather may 
be made thus : Dissolve 11 lb. of gi-een 
vitriol and 5 lb. tartaric acid in 9 gal. 


j water. After the settling, draw off 
the clear liquid , thou boil 16 lb. log- 
wood with about 18 gal. water, and 
11 gal. of the fluid. Let the boiled 
mixture stand for about 8 days, pour 
it off from the sediment, dissolve iu it 
2 lb. grape sugar, and mix tlus liquid 
with the green vitriol solution. The 
blacking so obtained may he made 
BtUl brighter by mixing the logwood 
decoction with 4 lb. aniline black-blue 
before the addition of the vitriol. The 
application of the bLickiug is very 
simple. The leather is first well- 
brushed with a- solution of soda, or 
still bettor with a spirit of sal- 
ammoniac, in 25 times as much 
water, to get rid of the grease. The 
blookiug is tlien apphed with the pro- 
per brush for the purpo.se. 

(18) Finishiug black,— Mix together 
J oz. each gelatine and indigo, 1 oz. 
logwood extract, 2oz. crown soap, 8 oz. 
softened glue, and 1 qt. vinegar ; heat 
the whole over a slow fire, and stir 
until thoroughly mixed. Apply with 
a soft brusli, and polisli with a wooUeu 
cloth. 

(19) Mix a quantity of bone-black 
with equal parts of neat’s-foot oil and 
brown sugar, in proportions to produce 
a thick paste ; then witli vinegar and 
sulpliurioaoid iu proportions of 3]iarts 
of tlie former to 1 of the latter, 

(20) Melt 2 lb, wax, aud add J lb. 
washed and well-dried litharge by 
screening it through a fine sieve ; then 
add 6 oz, ivory black, and stir until 
cool, but not cold ; add enough tur- 
pentine to reduce it to a thin pn.sto, 
after which add a little hiroh or other 
essential oil to prevent it from souring. 

(21) A liquid blnck is made by mix- 
ing 3 oz. ivory black with 1 tablespoon- 
ful citric acid, 2 oz. brovm sugar, and 

I a small quantity of vinegar, afterward 
adding 1 oz. each sulphuric and muri- 
atic acids ; mix the whole together, 
and add a sufficient quantity of vine- 
gar to make 1 pint in all. 

(22) Vinegar, 2 pmts ; soft water, 
1 pint ; glue (fine), 4 oz. ; logwood 
chips, 8 oz. ; powdered indigo, 2 di’. ; 
potasli bichromate, 4 dr. ; gum Lraga- 
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canth, 4 dr. ; glycerine, 4 oz. Boil, 
strain, a,nd bottle. 

(23) A German journal gives the 
following : Mix 200 parts shellac with 
1000 of spirit (96 per cent.) in a well- 
stoppered bottle. Keep in a warm 
place for 2-3 days, shaking frequently. 
Separately dissolve 26 parts Marseilles 
soap m 376 of warmed spirit (25 per 
cent.), and to the solution add 40 of 
glycerine. Shake well and mix with 
the sheUao solution. To the mixture 
add 6 parts nigrosin dissolved in 126 
of spirit. Well close the vessel and 
shake energetically, and then leave the 
mixtui’e m a warm place for a fort- 
night. 

(24) Ivory hlaok, 6 Ih. ; treacle, 4 Ih. ; 
gum arable (dissolved in hot water), 
2 oz. ; vinegar, 2 gal. ; sulphuric acid, 

lb. ; mdiarubher dissolved ill about 
1 pint of oil, 2 oz. Mix wall together. 
This blacking may ho applied by means 
of a brush, oi’ a small sponge attaclied 
to a piece of twisted wue. 

(26) Boot Top Liquid. — Oxalic acid, 
1 oz. ; white vitriol, 1 oz. , watflr, 30 
oz. Dissolve, and apply with a sponge 
to tlia leatliei , wliioli should have been 
previously wa.shed with water ; then 
wash the composition off with water, 
and dry. Tills liquid is poisonous. 

(26) A waterpi-oof blacking, wliioh 
will give a flue polish without rubbing, 
and will not injure the leathei : 18 
parts beeswax, 6 spermaceti, 66 tui-- 
peiitiiie oil, 6 asphalt varnish, 1 pow- 
dered borax, 6 vine twig (Frankfort) 
black, 2 Prussian blue, 1 nitrobeiizol. 
Molt the wax, add powdered borax, 
aud stir till a kind of jelly has formed. 
In another pan molt the spermaceti, 
add the asplialt varnish, previously 
mixed with the turpentine oil, stir 
well, and add to the wax. Lastly add 
the colour previously rubbed smooth 
with a little of the moss. The uitro- 
benzol gives fragrance. 

Paste Blackings. — ^Most of the 
latest recipes for paste blackings, os 
put up in fauoy tins, have cod-liver 
oil os a oliief ingredient, hence their 
higher cost than the ordinary paste 
blackings put up in paper. 


(1) Mix 10 lb. of bone-black with 

Ih. Bulplmric acid, add 2 pints of 

cod-hver oil, then 2 Ih. of traiole, and 
2J oz. of finely powdered Prussian blue. 
Mix well together and reduce the stiff- 
ness, if neoessary, with stale beer. 

(2) 1 lb. beeswax melted in "an 
earthenware jar. Stir in J Ih. ivory 
black, 2 oz, Prussian blue (ground in 
oil), and 2 oz. oil of turpentine. Lastly 
add J oz. of copal varmsh. This is 
applied with a brush, and polished 
with a cloth or velvet pud. 

(3) Bryant and James's iudiarubher 
blacking (see Liquid hoot pohshes 

(4) ) may ' be made in a solid form 
by reduemg the proportion of vinegar 
from 20 gal. to 12. The compound 
then only requires stm'ing for about 
8 or 7 dajm in order to prepare it for 
use, and it may he hquefied by subse- 
quent addition of vinegar. 

(4) Di . Artus inanufaoturcs blacking 
from the foBowing materials : Lamp- 
black, 3 or 4 lb. ; animal oharooal, 
J lb. , are well mixed witli glycerme 
aud treacle, 6 lb. Meanwhile gutta- 
percha, 2J oz., IB cautiously fused in 
an iron or copper saucepan, and to it 
is added oUve-oil, 10 oz., with con- 
tinual stu'ring, and afterwards stearine, 
1 oz. The warm mass is added to the 
former mixture, and tlien a solution 
of 6 oz. gum Senegal, m 1 1 lb. water, 
ami 1 dr. each of rosemary and laven- 
der ods may he added. For use it is 
diluted with 8-4 parts of water, and 
teuds to keep the leather soft, and 
reudei it more durable. 

(5) All ordinary paste blackings re- 
quire to bo mixed with some liquid 
before application, causing oonsiderahle 
waste. It is claimed for the subiomed 
method of preparation, tliat by its 
means the blacking is rendered of such 
a condition that when nioi ely dipped m 
water or other solvents the required 
quantity am he rubbed on to the 
article to he blacked without the cake 
crumbling or breaking up. The in- 
gredients of the blaokhig are those in 
ordinary use, but it is brought to tlie 
required consistenoe by combination 
with Russian tallow, in the proportion 



124 


BlACKIN® and LDATHlm POLISHES. 


of 3 per cent., and. casting the mass 
into the desired forma. These may he 
oyliudrical, etc. , and may be enclosed 
in ooYers of canihoard, tinfoil, etc. , m 
wliich the blacking can elide, so that 
when one end is pushed out for use, 
the remainder acta aa a handle. The 
exposed end, when dumped by iinmer- 
aion or otherwise, can he rubbed on 
the article without crumbling. The 
ivory black (animal charcoal) which has 
been used in the preparation of white 
paraffin, according to Letchford and 
Nation's patent, may be conveniently 
used for making blacking. 

(6) The addition of Bulphmic acid 
to animal charcoal and sugar produces 
lima sulphate and a soluble acid lime 
pliosphata, wliich makaa a tenacious 
paste. Thus . Animal charcoal, 8 pai'te ; 
molassaa, 4 , hydrochloric ueid, 1 ; aul- 
phuno acid, 2. These are well mixed. 
A hquid blaokuig may he produced 
from tlus by the addition of the 
necessary proportion of water. 

(7) To 1 lb. animal charcoal add 

4 oz, commercial sulphuric acid ; work 
them well together, aud when the aoid 
has done its duty upon the charcoal 
add 4 oz. fish or colza oil ; stir the 
mixture till the oil is thoroughly in- 
corporated, then pour iu gradually a 
strong solution of washing soda or 
other suitable alkali, and continue 
the stirring till ebullition ceases, m the 
acid IB neutralised, l^ext add about 

5 oz. treacle, aud then poui' in a solu- 
tion of gelatine and glyceiine, m quan- 
tity about 2 qt, if liquid blacking is 
required, but less will auffioe to pro- 
duce paste. Tlie solution of glyceiine 
and gelatine is made by clksolving the 
best size in hot water, ni the propor- 
tion of 4 ports water to 1 of size, and 
then adding to every qt. of the liquid 
1§ oz. glycerine, The addition of the 
glycerine and gelatine preparation 
gives great brilliancy, depth of colour, 
aud permanency to the blacking ivhcu 
apphed to leather, and at the same 
time makes it damp-proof ; besides 
which the alkali has the effect of 
neutralising the sulphuric acid em- 
ployed, and thus prevents the injurious 


action of that acid on the leather, aa 
m the case of moat ordiiiary blackings. 

(8) A leather varnish or polish is 
prepared by Gunther, of Berlin, by 
mixing a filtered solution of 80 parts 
shellac m 16 of alcohol, with 3 of 
wax, 2 of castor oil, and a sufficient 
quantity of pigment. Tlie mixture is 
evaporated in vacuo to a syrup. The 
v.armah is applied to the leather with 
a brush moistened with alcohol or 
with a colourless alcoholic vaiiiish. 

(9) Soften 2 lb. good glue, and melt 
it ui an ordinary glue kettle ; then dis- 
solve 2 lb. Castile soap in warm water 
and pour it into the glue ; stir until 
well mixed, and arid J lb. yellow wax 
cut into small pieces ; stir well until 
the wax is melted, then add 4 pint 
neat’s-foot oil and enough lainpblaok 
to give the desu-ed colour. When 
thoroughly mixed, it is ready for use. 

(10) Wdierpronf. — • Melt together 
4 oz. black losiii and G oz. beeswax 
over a slow fire ; wlieu thoroughly dis- 
solved, add 1 oz. lampblack and ^ Ih 
finely powdered Prussian blue ; stir 
the mixture well, and add sufficient tur- 
pentine to make a thin paste. Apply 
with a cloth and pnlisli with a brush. 

(11) -Mix bone-black in 
J its weiglit of tuolawfles, and i its 
weight of olive-oil, to which add 1 its 
weight of liydrooliloric acid and j its 
weight of strong .sulphuric aoid, with 
a sufficient quantity of water to pro- 
duce a paste. 

(12) Molasses, 1 lb. ; ivory black, 
IJ lb. ; sweet oil, 2 lb. Hub together 
in a Wedgwood mortar till all the 
ingredients form a perfectly smooth 
homogeneoue mixtme , then add a 
little lemon juice or strong vinegar — 
say the juice of one leraoig or about a 
wiueglussful of strong vinegar — and 
thoroughly iucorporote, with just 
enough water added slowly to gain 
the requiied ooiisiateiicy. 

(13) Ivory black, 2 lb, ; molasses, 
1 lb. ; olive-oil, J lb, ; oil of vitriol, 
J lb. Add water to gain required cou- 
aistenoy. 

(14) Take 1 part ivory black J of 
melted tallow, and work up well iu a 
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mortar. Incorporate with ttiia paste 
J part treacle, | of sulphuric aoul, anil 
a of spmts of salt. Tliis will form an 
excellent paste blacking. 

Dress Boots . — The following 
compositions are prepared ; (1) Gum 
arabic, 8 oz ; molasses, 2 oz. ; ink, 

1 pmt ; Tinegar, 2 oz. ; spuit of wine, 

2 oz. Dissolve the gum and molasses 
in the ink and vinegar, strain, and 
then add the spirit of wine. 

(2) Mix together the whites of 2 
eggs, 1 teaspoonful spirits of ivine, 
1 oz sugar, and as much finely pul- 
verised ivory black as may be reijuired 
to produce the necessary shade of 
black. Apply with a sponge, and 
polish with a piece of silk. 

(3) Mix together J lb. each ivoiy 
black, purified lampblack, and pul- 
verised indigo, 3 oz, dissolved gum 
arabic, i oz. brown sugar, aud J oz. 
glue dissolved in 1 pint water ; heat 
the whole to a boil over a slow fire, 
than remove, stir until cold, and roll 
into balls. 

Polish, for Grlacd Kid Boots, 
Take 20 oz. of methylated spirits and 
dissolve m it 3 oz, of pale gum sand- 
araoh. It will requu'e fi-equent shak- 
ing to dissolve the gum. Add ivory 
black and just a little glycenno. The 
latter aids m keeping the polish. 

*/ Brown Boot Polish.— (1) J lb. 
turpentine, S oz. white wax, J lb. 
water. Boil the wax in the water 
and add a good pinch of potassium 
carbonate. Stir till nearly cold, then 
yUdd the turpentine (away from tho 
*fire). Tins ,is applied with a brush 
or sponge, aud polished with a velvet 
pad. (1) Put J lb. pearlash in a little 
water to <boil and scrape into it 2 lb. 
beeswax and 1 lb. good yellow soap. 
Let the whole boil until aU is dissolved. 
Stir well until the mixture is of even 
consistence and allow it to cool a little. 
Next mix in 4 lb of turpentine, and, 
lastly, } lb, methylated spirits. Water 
can be added, if required, to make a 
cream. The cream is applied to the 
leather, dry poh'slied with a brush, and 
then finished with a cloth. 

J (3) Brazilian wax 8 oz., crude gly- 


cerine 14 oz , haid white ciu'd soap 
6 lb. , Bismarck brown 4 oz. , tm’pentine 

3 pints, water ,} gal. Slired the wax 
and soap and dissolve in the turpentine 
and water (on a water bath, not directly 
on the fire), stir in the other ingredi- 
ents. 

^ W i Ih' yellow wax, finely shredded, 
turpentine 1 pint. Dissolve the wax in 
the turpentine over a water bath. Dis- 
solve I lb. hard white soap in a pint of 
boilmg water. Mix tlie two solutions 
while they are hot, then add a little 
oxalic acid and liquid annatto. 

(5) A white paste for broivn or light 
coloured leather boots. Obtam a white 
glazing ball from a shoemaker (cost Jri.) 
and soften tins down m turpentine. 
Add J lb. best white wax, brdken 
small, and let the turpentine be suffi- 
cient to just cover the two. These 
ingredients should be in an earthen- 
ware jar, Place tho jar on the hob, 
well away from tho fire, and, when oil 
I are molted, tniv well and the paste is 
; ready foe use. 

I Wax Boot-Polish. — (1) Beeswax 

1 2 oz., beef suet 4 oz,, rosin 1 oz., 
neat’s-foot oil 2 oz. , lampblack 1 oz. ; 
melt together. (2) Yellow wax 8 oz., 
turpentine 12 oz., powdered indigo 

4 ct., drop black 2 oz., paste Prus- 
sian blue 1 oz., oil cassia 2 dr. 
Melt the wax in a wator-bath by aid 
of heat, and add to it 8 oz. of the 
tm'peutme. Put tho other ingredients 
into an old mortar, and rub with the 
remainmg 4 oz. mto a smooth paste ; 
add to this tho wax solution, and stir 
until it thickens. Apply a small quan- 
tity with a stiff brush, and polish with 
a soft brush. (3) Carnauba wax 12 oz., 
dissolve by gentle heat in 2J pints of 
turpentine ; add 3 oz. of vegetable 

: black , mix well, aud add } oz. soap, 

I dissolved m 8 oz. water. Mix tho- 
i roughly, and use as usual. 

I To Black Tan Boots and 
' leave a G-lossy Polish. — (1) Dis- 
solve about two tablespooufuls of 
I washing soda in warm water, and 
apply this to tho leather with a piece 
1 of flannel. AUow this to dry then 
I apply cobbler’s ink with a hard,brusli. 
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allowing this also to dry well into the 
leather. The hoots will then be ready 
to clean, and will be found to have 
a fine glossy appearance, which will 
remain as long as the hoots last. (2) 
Get a faii’ly largo potato, cut into two 
or tluree pieces, and thoroughly rub 
juice of same into boots When per- 
fectly dry, the boots will be found to 
take the blacking excellently, and pro- 
duce a laatmg polish. 

Dubbin. — (1 ) Get 6 lb. best tallow, 
1 lb. best beeswax, cut up small, and 
let melt slowly. When thoroughly 
melted, add a good tablespoonful of 
Norway tar. Allow to cool, and when 
wanted, cut a bit out, aud melt and 
rub well iuto the boots. It keeps the 
leather soft and pliable, and keeps out 
all wet. (2) Caruauba wax 2j lb., 
black rosin lb. , vegetable black 1 lb., 
neat’s-foot oil, tallow oil, aud linseed- 
oil, 1 gallon of each. The foregomg 
soften and preserve the leather as well 
as making the boots waterproof. (3) 
Brown, liquid. Caruauba was 4 lb., 
pale rosin 3f lb. , phosphine substitute 
} oz,, Imseed-oil IJ gal., tallow oil 
1 gal., neat’s-foot oil 1 gal. Shred the 
was and crush the rosm fine. Boil 
these in the oils. Lastly add the 
phosphine colouring matter. 

Harness Blacking' is not made 
in the same way as boot blacking. The 
following are soma of the methods 
of preparing the former kind . — ■ 

(1) Glue or gelatine, 4 oz. , gum 
arable, 3 oz. ; water, J pint. Dissolve 
by heat, and add of treacle, 7 oz. ; 
finely powdered animal charcoal, 5 oz. ; 
and then gently evaporate until the 
compound is of the proper consistence 
when cold, stirring all the time. It 
must be kept corked. 

(2) Mutton auet, 2 oz. ; beeswas, 
6 oz. ; melt them, and add sugar camly, 
6 oz. ; soft soap, 2 oz. ; lampblack, 
2i^ oz. ; finely powdered indigo, J oz. 
When thoroughly uitermised, add oil 
of turpentine, J pint. 

(3) Beeswas, 1 Ih. ; animal charcoal, 
J lb. ; Prussian blue, 1 oz. ; ground in 
hnaead-oU, 2 oz. ; oil of turpentine, 
3 oz. ; co^l varniBli,, 1 oz. Mis them 


well, and form the mass into cakes 
while it is still warm. 

(4) Add to No. 3, while stiU warm, 
soft soap, 4 oz. ; oil of turpentine, 
6 oz. ; put mto pots or tins while warm. 

(5) Isinglass, J oz. ; finely powdered 
indigo, J oz. ; soft soap, 4 oz. ; glue, 
6 oz. , logwood, 4 oz. ; vinegar, 2 pints ; 
ground animal charcoal, j oz. ; bees- 
wax, 1 oz. Infuse the logwood m the 
vinegar for some time with gentle heat, 
and when the colour is thoroughly ex- 
tracted strain it, and add the other 
ingredients. Boil till the glue is dis- 
solved, then store in stonewaie or gloss 
jars. Said to bo very useful for army 
harness. 

(6) Melt 4 oz. mutton suet with 
12 oz. beeswax, 12 oz. sugar candy, 
4 oz. soft soap dissolved in water, and 
2 oz. finely powdered indigo. When 
molted and well misod,*ndd J pint tur- 
pentine. Lay it on with a sponge, and 
polish with a brush. A good blacking 
for working harness, which should be 
cleaned and polished witli it at least 
once a week. 

(7) 3 sticks block sealing-wax dis- 
solved in J pint alcohol, anil applied 
with a sponge, or lao dissolved in 
alcohol, and coloured with lampblack, 
answers the same purpose. Tlus is in- 
tended for carnage hariioss j it is quick 
drying, and hard and liable to crack the 
leather, so should be applied as seldom 
as possible. 

(8) A good blacking consists of ' 
Hogs' lard, 4 oz. , neat's-foot oil, 10 oz ; 
yellow wax, 4 oz. ; animal charcoal, 
20 oz. ; brown sugpr, 16 oz. ; water, 
16 oz. Heat the whole to boiling, then 
stir it until it becomes cool enough for 
handling, and roll it into balls about 
2 iu. in diameter, 

(9) Soften 2 lb, glue in 1 pint water ; 
dissolve 2 lb. soap (Castile is the best, 
but dearest) in 1 pint warm water ; 
after the glue has become thoroughly 
soaked, cook it in a gluo-pot, aud then 
turn it into a larger pot ; place this 
over a strong fire, and pom- in the soap 
water, slowly stii'riug till all is well 
mixed ; then odd J lb. yellow wax cut 
mto shoes ; let the mass boil till the 
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wax melts, then add J pmt neat’s-foot 
oil and sufficient lampblack to impart 
a colour ; let it boil a few minutes and 
it will be fit for use. 

(10) Wlien harness has become soiled 
it can be restored by the use of the 
following French blacking : Stearine, 
4^ lb. , turpentme, 6J lb ; animal 
charcoal, 3 oz. The stearine is first 
beaten into thin sheets with a mallet, 
then mixed mth the turpentine, and 
heated in a water bath, during which 
time it must be stnred continually. 
The colouring matter is added when 
the mass has become thoroughly 
heated. It is thrown into another 
pot, and atiiTed until cool and thick ; 
if not stirred, it will crystallise, and 
the parts will separate. When used, 
it will require warming ; it should be 
rubbed on the leather with a cloth, 
using very little at a time, and makmg 
a very thiu coat. Wheu partially dry, 
it is rubbed with a silk cloth, and will 
then give a polish equal to that of 
newly varnished leather, without in- 
juring it in any way. 

(11) 2 oz. shellac, 3 pints alcohol, 
14J pints fish oil, 19 pmta West Yir- 
giuia oil, 1 lb. lampblack, 1 pint spirits 
of turpentine, 9 pints coal oil ; the two 
first are combined, then the third is 
added, and all the others are well mixed. 

(12) Heat together over a slow fire, 

2 oz. white wax and 3 oz. turpentine ; 
when the wax is dissolved, add 1 oz. 
ivory black and 1 dr. indigo, thoroughly 
pulvensed and mixed ; stir the mixture 
until cold. Apply mth a cloth, and 
polish with a shoe-brush. 

(13) An excellent oil for farm and 
team harness is made of beef tallow 
and neat’s-foot oil as follows . Melt 

3 lb. pure tallow, but do not heat it 
up to a boil ; then pour in gi’adually 
1 lb. neat’s-foot oil, and stir until the 
mass is cold ; if properly stirred, the 
two articles will become thoroughly 
amalgamated, and the grease will be 
smooth and soft ; if not well stirred, 
the tallow will granulate, and show 
fine white specks when cold. The 
addition of a little bone-black will im- 
prove this oil for general use. 


(14) Melt together 8 oz beef suet, 

2 oz neat’s-foot oil, 2 oz. white wax, 
and 2 oz. pulvensed gum arable ; add 

1 gill of turpentine, and sufficient bone- 
black to give the whole a good colour ; 
stir until thoroughly mixed, remove 
from the fire, contmue to stir until 
cold, then roll into balls. To apply, 
warm the ball, rub it on the leather, 

[ and polish, with a woollen cloth. 

(16) English ball blacking for har- 
ness IS composed of 1 oz, lard, 1 oz. 
beeswax, 8 oz. ivory black, 8 oz. sugar, 
4 oz. linseed-oil, and 2 or 3 oz. water 

(16) Another kind is made of 2 oz. 
hogs’ lard, 8 oz. beat ueat’s-foot oil, 

2 oz. beeswax, 10 oz. ivory black, and 
8 oz. water. Heat the whole to a boil, 
remove from the fire, stir until suffi- 
ciently cool, and form into balls about 
2 in. m diameter. 

(17) A third description is made of 
2 oz. each ivory black, coppei*as, and 
neat’s-foot oil, 4 oz brown sugar, 4 oz. 
soft water, and 1 oz. gum tragacanth , 
boil until the water has evaporated, 
stn* until cold, then roll into balls or 
mould into cakes. 

(18) A fourth ia made of J lb. bees- 
wax, 4 oz. ivory black, 2 oz. Prussian 
blue, 2 oz. spirits of turpentine, and 

1 oz. copal varnish ; melt tho wax, stir 
in the other ingi'edieuts, and, when 
cool, roll into ballB. 

(19) Still another famous harness 
and saddlery blacking is made of J oz 
isinglass, J oz. indigo, 4 oz. logwood, 

2 oz. soft soap, 4 oz. glue, and 1 pint 
vinegar ; the whole is warmed, mixed, 
strained, allowed to cool, and is then 
ready for use. 

(20) Mix 1 oz. indigo, 1 lb. extract 
of logwood, 1 oz. softened glue, and 
8 oz. crown soap (common soft soap 
can be used if the other cannot be bad) 
in 2 qt. vinegar ; place the mass over 
a slow fire, and stir until thoroughly 
mixed. Apply with a soft brush, and 
use a harder one for polishing. 

(21) Restoring Leather - covered 
MownivMjs , — Melt 3 parts wlute wax, 
tlien add 1 of gum copal, dissolved in 
liuseed-oil, and 1 of ivory black ; allow 
the moss to boil for 6 minutes, remove 
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it from tlia fire, stir uuti] cold, and 
roll up into balls. 

(22) Auotlier ' to IJ lb. lampblack 
add 1 gal. pure neat's-footoil, and 1 qt. 
vinegar black ; allow it to stand 24 
hours, and it will be ready for use. 

(23) Orcmm, Soap Black. — ^Dissolve, 
over a slow fire, 1 lb beeswax, I lb. 
oro-wn soap, 3 oz. indigo, 4 oz. ivory 
black, and | pint oil of turpentine ; as 
soon as dissolved, remove from the fire, 
and stir untU cold. 

(24) Take 6 oz. turpentine, 3 oz. 
beeswax, ilj oz ivory black, i oz. 
indigo blue, J oz, ink. Cut the bees- 
■wax fine, pour the tui-pentine on it, 
let it stand covered 5 or 6 hours, 
and mix weU. together , to be kept 
covered. 

(25) Digest 12 parts slieUac, 6 white 
turpentine, 2 gum saudaraoh, 1 lamp- 
black, with 4 of spuits of turpentine, 
and 96 of alcohol. 

(26) Bor Brown Harness — ^The fol- 
lowmg two recipes have been used by 
the writer for a long period and will 
he found aoonomioal and satisfactory. 
Take 3 lb. of beeswax, 1 lb. of lard, 
J lb. of neat's-foot oil, 1 lb. of turpen- 
tine, and sufRoioiit clragon’s-blood to 
colour to tlio shade desired. Melt the 
■wax and the lard together, add the oil, 
and stir well ; allow to cool, then mix 
in the turpentine. Before the mixtm-e 
cools too much add the colouring mat- 
ter, stirriug well m. Apply the polish 
to the leather, brush well, and finish 
■with a linen rag. 

(27) To make a cream for brown 
leather, procure 2 lb. of best beeswax, 
\ lb. of pearlash, 1 lb. of best yellow 
soap, 6 lb. of -water, 4 lb. of turpautino, 
and j lb. of methylated spirit. Put the 
pearlash into the water and place over 
a fire to hod, and into this scrape the 
wax and soap , let the mixture again 
boil till thoroughly amalgamated, stir 
well until homogeneous. Allow to 
cool down somewhat, then add the 
turpentine, and lastly the spii'it ; imx 
all weU together and tlun ivith water 
if necessary. Rub the cream on the 
leather, dry polish with a brush, and 
finish with i-ag. Both the above are 


good nourishing applications, os Well as 
good poHshers. 

(28) Bor Russet Leather , — ^Mix to- 
gether 1 part palm oil and 3 parts 
common soap, and heat up to 100° F. ; 
then add 4 parts oleic acid, and 1| 
of tanning solution, containing at 
least .jig of tannic acid (all parts by 
weight), and stir untU cold. This is 
recommended as a valuable grease for 
russet leather, and us a preventative of 
gumming, 

(29) Cordova Wax. — Mix together 
1 J pint red acid (chromic), 1 pint beer, 
1 gill thick glue, 2 oz. ivory black, and 
1 dr. indigo ; boil for J hour and apply 
with a sponge. 

Liquid blacking is usually filled into 
bottles closed by cork,s. Paste black- 
ing is now more often put up in flat 
tins, though tliero is still a large de- 
mand for the commoner qualities 
wrapped iu waterproof paper, The 
latter is generally prepared by steep- 
ing the paper first in boiled linseed-oil, 
pressing, tlien iianging up to dry for 
18 houis to a week. The foUowmg is 
an impioved way of making a water- 
proof paper of superioi quality, thinner, 
but equally strong, and capable of dry- 
ing in less than a minute. The paper 
is steeped in a melted or lluid oom- 
positioii, consisting of pamfliu wax, or 
hard tallow, iu combination with crude 
or other turpentine, in the proportions 
of two to one. It is then immediately 
pressed, and the surplus composition 
is removed by passing it between rollers 
heated by steam. By using paper in 
endles.s sheets, the whole process might 
be made continuous, the paper being 
finished foi use or storing by the time 
it leaves the rollers. 

It is ob-rious that the manufacture 
of hlaoking reciuires neither skill nor 
capital. It may be conducted on al- 
most any scale aooordmg to the demand, 
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Bleaching. 

(See also Cleaksino. Thera \\tI 1 also 
be found many other bleachmg 
reoipes embodied in the description 
of processes relating to the manu- 
facture or preparation of -various 
materiale and substances. Linseed- 
oil and varnish may be mentioned 
OB examples. For these see Index.) 
Bleaohikq may be described as the 
art of -whitening or decolorising sub- 
stances. The follo-wing are subjects 
not dealt with in other parts of this 
work . — 

Albumen. — Leon Mai-et is the 
inventor of a curious process of bleach- 
ing blood-albumen by the electric light. 
By a long exposure to this, the colour- 
ing matter of the albumen is said to be 
destroyed gradually, until a product 
is obtained which is almost as white as 
egg-albumen. The usual process for 
obtaining blood-albumeu is followed, 
and when the albumen is separated 
from the blood, it is exposed to the 
electric light, either while still in the 
liquid state or when dried. By means 
of lenses, or reflectors, the light is 
projected from the lamps on the albu- 
men. If the latter is in the liquid 
state, the exposure to the light is done 
in the drying stoves, where the albu- 
men is placed in shallow trays, the 
light being projected on the surface. 
These trays are mode of glass, in order 
to allow the rays to penetrate into the 
interior ; 24 hours’ exposure is said to 
produce complete deoolorisation. 

Animal Fibres —(1) Animal 
fibres which have to be bleached wth 
peroxide of hydrogen must first be 
subjected to a treatment wluoh renders 
them fit to ha perfectly soaked with 
the solution. All fat, suet, and un- 
cleanliness must be taken off. The 
best methods of doing this are soap 
baths and 3 to 6 per cent, oarbona-te of 
ammonia solutions, and in some cases 
other solvents, such as sulphide of 
carbon, benzine, ether, etc. For 
bleaching, the solution of peroxide of 
1 


hydrogen, which is 3 per cent, by 
weight, or 10 per cent, by volume, is 
neutrahsed by means of a few drops 
of ammonia, and then used as a bleach- 
ing bath. If the bleaching has -to be 
continuous, it is recommended to use 
seveial baths of ditt'erent strengths, in 
which the goods are passed, beginning 
from the weaker bath. The hght has 
to bo kept off, and the temperature 
must not rise above 77° F. (20° C.). 
Another method is to dip the cleaned 
goods in the solution of peroxide of 
hydrogen, in which they are left until 
soaked, and are then exposed to dry in 
a draught, the temperature not to rise 
above 68° F (20° C.). The bleaclimg 
takes place energetically by the evapo- 
ration of the water and suhsequeut 
concentration of the peroxide. 

(2) The use of bisulphite of soda has 
proved to be superior to the old 
method of bleacliing in sulphiu’ ovens. 
The process with the bisulphiterequires 
6 to 8 hours, and therefore the sulphur 
bleachers have been slow to adopt it, 
the sulphur method occupying less 
time. The following suggestious are 
made : Prepare an ordinary dilute 
solution of soda bisulpliite, -with the 
necessary quantity of sulphurio acid, 
and use the following apparatus, whioh 
is on the same principle as that used 
iu the cottou bleaching piooess in the 
Barlow kiere. A large cask, with 
sufficient strength to -withstand some 
steam pressure, is previously filled 
-with thoioughly moistened fibre and 
tightly pressed in . The prepared solu- 
tion of soda bisulpliite and sulphuric 
acid, not marking more than 7“ Tw. , 
is allowed to enter and soak through 
the whole lot of fibre ; after £ or 10 
minutes' contact, steam is turned on, 
whioh presses the solution tlirough tho 
perforated pipe in the centre of the 
cask and out of the apparatus. The 
fibre is taken out and aired, by which 
the bleoohmg process -will not bo inter- 
rupted ; and when nearly diy it is en- 
tered a second time. .Probably 3 or 4 
manipulations woidd suffice to finish 
the bleaching, and would not occupy 
more than 2 hours. Tho waste liquor 
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is colleoteiii and made up to the first 
strength, for re-use. Textile Colour- 

ist.') 

Bones, Skulls, and Anatom- 
ical Specimens — These may be 
boiled or steamed until the fleah and 
cartilage will come away by scraping 
with blunt wooden scrapers, but 
this method is apt to make the 
bones gieasy looking. Better results 
are obtained by letting the speoi- 
mena remain in cold water until 
the fleah deoompoaea, and can be 
scraped off (until wooden lustruments), 
hut thi.s is not an agi'eeahle method. 
When either ia done, and the hones 
cleaned, the bleaching is effected by 
soaking them in a solution of 3 oz. 
chloride of limo to 1 gal. of water for 
about aix hours. For removing dirt 
bones maybe scrubbed with strong soda 
and soap solution, and, if n6cc.sary, a 
penknife may be used for scraping 
necessaiy parts, if proper oare is used. 
If the oWoride of lime bleaching is not 
found sufficient, then air bloacliing may 
be resorted to, to complete the work. 
Wet the upeoiinens each morning, and 
expose them to wind and sun, this 
being as effective as anything in blench- 
ing bone material. 

Bleacher’s Ink. — This ia an ink 
that can be used for marking cotton and 
other goods, as it wdl withstand ohlor- 
ino. Thm 4 oz. of gas tar with 1 oz. 
of bonzole, dissolve J oz. of naplialtum 
in 1 oz. turpentine. Mix all together, 
and grind in a mortar or mill ; it is then 
fit for use. 

Coral. — First well wash in very 
dilute hydrochlorio acid (1 part B. P. 
aoid to 30 water) ; then well rinse in 
water, thou put into some chloride of 
lime and water. 

Cotton. — The bleaoliing of cotton 
goods has become a very large indus- 
try, and the processes involved are 
too numerous and complicated to 
admit of lucid description here. The 
reader should refer to the complete 
article on the subject in Spon’s 
‘ Enoylopiedia. ’ 

Esparto, — Esparto puln for paper- 
making IS bleached m the ‘ poacher " 


by means of a solution of bleaching 
powder. Some manufacturers liasten 
the process by adding a little hydio- 
chloric or sulphm-ic acid , others 
steam-heat the mass to about 90° F. 
(32° C.) ; others put in a small 
quantity of soda bicarbonate The 
quantity of bleacUiiig-powder necessary 
depend,? on the quality -of the grass 
and the degree of boiling ; 12 lb, 
per cwt. of esparto is a fair average. 
After being about 2 hours in the 
poacher, the almost wliite pulp is 
drained in large chests for 8 liours or 
longer, exposed to tlio action of light, 
and finally pressed to remove the 
excess of liquor. 

Eats and Gtrease. — A common 
plan is to provide two vuts, oiiealiovetlie 
other, the upper one being linod with 
sheet lead and provided with an open 
steam ooil and stimug gear, the lower 
one with open steam uoil alone. Run 
the hot fluid fat into the top vat, 
have some sulphuric acid slightly 
diluted with water, and add one or 
two pounds of this to every 100 
pounds of fat and stir well. As soon 
as thoiuughly stirred, burn on steam, 
and continue .stirring. Now run the 
whole into tJio lower vat, add hot 
water and turn on stoam. When the 
whole is well steamed let it stand 
until the water uullects at tlip liottom 
fiom which it is drawn off Hot 
water is again added and steam 
applied and the process repeated , 
this being done about three times to 
thoioughly wash the fat. After the 
water is separated and drawn off the 
lost time, the fat is iiltered through a 
bag, 

Eeatkers. — (1) The feathers are 
put into a hath of permaiigaiiato of 
potash, containing 4 to 5 parts per- 
manganate to 1000 of water ; a solu- 
tion of sulphate of magiiosia of the 
same strength is added, and it is 
heated 140° F. (G0° C.) at the most. 
The feathers previously washed, are 
put into tins bath, then taken out, 
rinsed, and passed Ihi-ougli weak sul- 
phuric aoid at almiit 1J° to 3° Tw. 
(2) It is also possible to hleacli tlio 
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feathers in a bath of 1 part barium 
peroxide in 100 of water at 86° F. 
(30° C.). Leave 48 hours in this 
solution, wash, pass through weak 
acid bath, and wash. (3) Feathers 
may he bleached by exposure to the 
vapour of burning sulphur (sulphurous 
aoid) in a moist atmosphere, but it is 
usually necessary to remove the oily 
matters from them before they can be 
satisfactorily so bleached. This may 
be accomplished by immersing them 
for a short time in naphtha or benzine, 
rinsing in a second vessel of the same, 
and thoroughly drying by exposure to 
the air. This treatment does not 
injure the feathers. (4) Pei oxide of 
hydrogen is largely employed. The 
advantage it offers is the oxidation 
and complete disappearance of the 
colour, without spoiling the structure 
of the feather. Tho feathers are 
first dipped in a solution of 1 to 2 per 
cent, carbonate of ammonia iu water, 
in which they are slightly agitated, 
and left for about 12 hours at 68° F. 
(20° C.)' The feathers are then taken 
through a tepid white soap bath, and 
well washed in water which is free of 
lime. The treatment ■with benzine and 
ether also gives good results. The 
bleaching bath is neutralised. Wood 
or metal vessels are not recommended 
for the hatha, and it is better to use 
earthenware vessels. Wlieu bleached, 
the feathers are dried slowly at a low 
temperature in a draught, and are 
often beaten. A good result is 
obtained by dipping the bleached 
feathers in alcohol, which gives them 
a finer appearance. The succeeding 
operations are tho same as by other 
processes. This method of bleaching 
feathers is said to prove superior to all 
others. Black spots are perfectly 
bleached after being exposed for some 
time. (6) The feathers are placed for 
3 to 4 hours in a tepid dilute solution 
of bichromate of potash, to which 
some nitric acid has been cautiously 
added. After this lapse of time, tho 
feathers will have assumed a greenish 
hue, owing to the chromium oxide 
precipitated ; to remove this, they 


are placed in a dilute solution of 
sulphurous acid in water, when they 
become perfectly white. Care must 
he token tliat the bichi’omate bath is 
not too strong, and especially that 
excess of nitric acid he avoided, (6) 
The objection attending the use of acid 
or alkaline baths is that they alter the 
texture of certain featheis. In Roy’s 
process, the feathers are first soaped, 
and, after thorough washing, sub- 
jected to the action of ozone. By a 
succeBsiou of immersions in water and 
treatments with the gas, bleaching is 
effected without injuiy to the feathers. 
(7) Viol et Duplot’s method rests on 
the fact that the feathers immersed in 
resinous essences (e. g. turpentines, 
oils of lavender, thyme, etc.) or 
bituminous hydrocarbons, are bleached 
under the influence of light or heat. 
The feathers are kept in the vessels a 
longer or shorter time, according to 
degree of whiteness desired (generally 
about 3 or 4 weeks), at a temperature 
of 86° F. (30° C.), and exposed to the 
light. (8) The common method is as 
follows. The feathers are first 
washed in soap lather, well rubbed 
with the hands, and passed through 
clean scalding water. For white 
feathers, they are first exposed to the 
action of sun and dew for about a 
fortnight, washed in a hot hath con- 
taining Spanish white (the softest and 
purest white chalk), and passed 
through 3 oleaoi waters ; next they 
are blued by a rapid passage through 
a cold hath containing indigo ; after 
tliis, they are sulphured by suspension 
in a sulphuring stove ; and are finally 
hung upon cords to dry, being occa- 
sionally shaken to open the fibres. 
(9) Scourmg and bleaching are two 
^stinct operations, the former tending 
to remove from the material all fatty 
substances, while the latter consists in 
rendering the feathers perfectly white, 
after liavmg been cleansed from their 
fatty contents. According to quality, 
the first washing in soap is done at 
100° to 122° F., the bath to be pre- 
pared in the proportion of 500 parts 
by weight of white Mameillos soap for 
K 2 
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600 of Tvator, and well beaten up into 
a lather. Lay down the feathers and 
rub them weU by hand until the bath 
is exhausted and has lost its detergent 
power. Then let it out, and repeat 
the operation with a fresh bath of the 
same composition ; then remove the 
soap by nnamg m 2 or 3 waters at 
100°!?. Prepare a cold bath of 46 to 
62 gr. of bioxalate of potash to 6 qt. 
of water, lay down tho feathers for 
15 or 20 minutes, lift and rinse in cold 
water. After passing them 3 or 4 
times through the cold water, the 
feathers are to be blued. For this 
purpose add to a fresh hath of cold 
water so much solution of (methyl) 
anihna violet as will give the water a 
faint tint ; open the feathers well and 
agitato them in the bath until they 
also have assumed the tint ; then 
squeeze them out in a clean white piece 
of cloth (muslin), and pass through a 
pretty thick solution of raw starch 
(8 oz. to 4 qt. water unboiled), squeeze 
out again, open them by passing the 
hand lightly over the stem, and dry 
either in a warm place, or proferobly 
in the air, shaking them repeatedly 
while drying in order to perfectly open 
the fibres. Finally beat out tho re- 
maining starch either by liand or by 
means of a soft brush. (10) The 
peroxide of hydrogen process is un- 
doubtedly better tiian using sul- 
phurous acid, for though it costs 
more, it is loss likely to mjure the 
feathers if unskilfully done. For tlie 
peroxide, first soak the goods for a few 
hours in a solution of 3 oz. of carbon- 
ate of ammonia to 1 gal. of water, 
then wasli in warm soap and water, 
using Castile or white curd soap. 
Pass through clean soft water, and they 
are ready for the peroxide bath. Make 
a solution of 1 part hydrogen peroxide 
to 10 of water, and immerse tho 
feathers in this. Take out, wash in 
clean water, dry slowly and ourl. To 
get a pure white the feathers may go 
through a warm soap bath having a 
little blue powder in it. Dyeing may 
be done as soon as the bleaching is 
completed. Dyeing dark colours is 


done without bleaching, the feathers 
only being softened with the carbonate 
of ammonia and wasliing. 

Glue . — See Glue Manufacture. 

Guttapercha. — Dissolve in 20 
times its weight of boiling benzol, add 
part plaster of very good quality, 
and agitate occasionally. By reposing 
for 2 days, the plaster is deposited and 
carries with it all the impunties not 
soluble in benzol. The clear decanted 
liquid IS inti educed by small portions 
into twice its volume of 90 per cent, 
alcohol, agitating continually. Dunng 
this operation the guttapercha is pre- 
cipitated as a paisty, perfectly white 
mass. The subsequent desiccation of 
the guttapercha requires several weeks’ 
exposure to the air, but is accelerated 
by trituration in a mortar. 

Hair. — (1) The hair is left for 12 
hours in a solution of 3 parts carbonate 
of ammonia in 100 water at 86° F. 
(30° 0.), then washed, washed again 
in soap, and completely scoured with 
nnotlier solution of earbonato of am- 
moma. The liair is afterwards dipped 
in the solution of peroxide of hydro- 
gen, which has been completely 
neutralised with ammonia. The hair 
is either left in the bath until suffi- 
qiently bleached, or it is taken out, 
dried by ordinary temperature, and 
retaken through the Iiath. To ascer- 
tain if tho baths liavo become useless 
for furtlier work, a few drops of per- 
manganate of potash are added, and if 
the bath takes a permanent red colour 
its bleaching power is exhausted. 
Black hair is not bleached to perfec- 
tion ; it can only be bleached to light 
gold-yellow. The hair is thou washed 
in water, and can be treated with 
alcohol. Warm solution and drying 
in hot air are to bo avoided. 

(2) A reuipe stated to bleooh human 
hair white instead of blonde or yellow. 
Mix 1 lb. hydrogen peroxide with 1 oz. 
ammonia ; mix 4 oz. hydrogen per- 
oxide with 1 oz. cream of tartar 
dissolved in 1 oz. soda. Blond the 
two solutions, and steep 1 lb. of the 
hair in it for S hours. Then wash in 
Clean water with “ soapme ” in a bath 
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of pottery or clay, and thoroughly 
dry. Repent the process 16 or 16 
times ; but thoroughly mix and shake 
up the hair after the 12th aud evei-y 
succeeding time. Finally, draw the 
hair through a solution of blue nmliue 
and alcohol, 

(3) A hot dilute solution of nitric 
aoid is most effectual. Brown hair, 
when carefully treated, is turned the 
most brilliant golden, resembling 
golden spun glass. The method em- 
ployed is to put the hair in a porcelain 
dish with dilute NOj HO (about 1 
part strong aoid to 10 of water), then 
gradually heat, and, as soon a.s the 
required shade is obtamed, taka out 
and wash. If the aoid is too strong, 
or the heat too great, the fibre of the 
hair is spoiled. Doi'k-brown hair 
acquires generally a reddish colour, 
and black hair will turn nearly wliite. 

Horsehair. — If a pure white 
horsehair is required, the liah must 
be white to start with, as yellow or 
grey horsehair cannot be made piu'e 
white. First thoroughly wash m hot 
soap and water, then rinse well in 
clean hot water. Allow to soak about 
12 hours in a solution of peroxide of 
hydrogen made alkaline by ammonia. 
Lastly wash in clean water, and dry 
slowly. 

Ivory. — (a) Antique works in 
ivory that have become discoloured 
may be brought to a pure whiteness 
by exposing them to the sun under 
glasses. It is the particular property 
of ivory to resist the action of the 
sun's rays, when it is under glass ; 
but when deprived of this protection, 
to become covered with a multitude' of 
minute cracks. Many antique pieces 
of sculpture in ivory may be seen, 
which, although tolerably white, are, 
at the same time, defaced by numerous 
cracks ; this defect cannot be reme- 
died ; but in order to conceal it, the 
dust may be removed by brusbmg the 
work with warm water and soap, and 
afterwards placing it under glass. 
Antique works in ivory that have be- 
come discoloured, may be rubbed with 
pumiee aud water, and while yet wot 


placed under glasses. They should 
be daily exposed to the aotion of the 
sun, and be turned from time to 
time, that they, may become equally 
bleached ; if tlje brown colour be 
deeper on one side than the other, 
that side will, of course, be for the 
longest time exposed to the sun. 

(6) Immerse for a short time in 
water containing a little sulphurio 
acid, chloride of lime, or chlorine. 

(c) Expose It ill the moist state to 
the fumes of burning sulphur, largely 
diluted with air. 

(d) Ink stflina may be removed by 
repeatedly using a solution of quad- 
roxalate of potash in water. 

(e) Ivory that has become yellow by 
exposure can be whitened by washing 
in a solution composed of 1 oz. of 
nitric acid and 10 oz. of soft water ; 
apply with a rough brush ; cleanse 
thoroughly in clean water. 

(/) Peroxide of hydrogen is used 
in ShefiSeld to bleach the inferior 
ivory for knife handles. The mode of 
procedure is as follows . Place, say, 
2 qt. of the hquid m a atone pot, 
adding i oz. hq. ammon. fort. (880'=), 
immerse the handles, and put over a 
common shop stove for 24 to 36 hours ; 
the handles are then taken out and 
gradually dried in the air, not too 
quickly, or they would split. The 
deep oolom- of the ivory is removed, 
and a beautiful pearly white ivory 
results when polished. Tlie ivory is 
previously treated with a solution of 
common soda, to get rid of greasy 
matter, and open the pores. 

(p) Spirit of turpentine is very 
efficacious in removing the disagreeable 
odour and fatty emanations of 'bones or 
ivory, while it leaves them beautifully 
bleached. The articles should be 
exposed in the fluid for 3 or 4 days in 
the sun, or a little longer if in the 
shade. They should rest upon strips 
of zme, BO as to be a fraction of an 
inch above the bottom of the glass 
vessel employed. The turpentine acts 
as an oxidizing a^ent, and the product 
of the combustion is an acid liquor 
which sinks to the bottom, and 
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strongly attacks the bones if they be 
allowed to touch it. The action of 
the turpentine ia not confined to 
bones and ivory, but extends to wood 
of various varieties, especially beech, 
maple, elm, and cork. 

Jute, — (1) The question of bleach- 
ing jute without injury has been 
studied for a long time. All bleach- 
ers have boasted of being able to 
bleach it as well as, or even better, 
than linen and hemp, but all have 
found that the bleaching was more 
apparent than real, and that the goods, 
after lying some months in the ware- 
house, turned from white to yellow. 
Several manufacturers, for want of 
anything better, have been content 
with giving the jute a cream shade, 
and for this purpose* they make use 
of rollers over which the hanks are 
hung, BO that their lower ends dip 
into a weak chloride bath, very 
slightly warmed, for SO, 40, or 60 
minutes. The hanks are then passed 
into water, pressed and dried in the 
air. 

The treatment of jute by complete 
submersion, air being excluded, is the 
safest. 'Treatment on the roller with 
the intervention of air is the most 
dangerous. The reason of this is 
that in the former case the bleaching 
is a slow oxidation, whilst m the 
latter it is the result of the rapid and 
energetic action of hypochlorous acid. 
It has been tried, but without much 
success, to use silicate of soda and 
chloride of soda ; chloride of lime 
is preferable. But to get good white 
it is necessary to steep the jute 
alternately in a soap-bath and in a 
solution of chloride of lime. The 
following are directions for a so- 
called cream shade . Immerse in a 
weak and luko-warm soap-bath for 
about 10 minutes , after draining, 
immerse for 40 minutes at most, 
in a bath of chloride of lime, not 
marking more than on the clilori- 
meter. 

The duration of the immersion may 
he variable, the quality of the lute 
and the shade which it is wished to 


obtain being the beat guides. As for 
whites more decided than cream 
shades, they are produced m the same 
manner, but the duration of the 
steepinga in the soap-lye and the 
chloride of lime is shortened, and 
these operations are repeated several 
times 111 succession. Whatever may 
bo tJie shade at which the process ia 
brought to an end, it is well td finish 
with two washings, the one tn luke- 
warm and the other in cold water. 
The jute is then drained and dried at 
as low a temperature as possible. 
It is lecommended that dui’ing the 
bteepmg process the jute should be re- 
gularly but gently agitated, taking 
care not to bring it above the surface 
of the liquid. 

(2) According to Scheurer, chloride 
of hme was at one time considered 
suitable for jute bleacliing, but it was 
soon found that this reagent made the 
yarn hard and brittle, likewise re- 
moving, along with a portion of its 
solidity, that silky brightness which 
constitutes one of its principal merits. 
Hypochlorite of soda, on the contrary, 
by reason of the more rapid and 
uniform oxidation which takes place, 
can be employed at a high degree of 
concentration without the resistance 
of the fibre being impaired. Its 
action has, however, to be regulated 
with care, on account of its powerful 
properties as a reagent. Bleached 
}ute would suffer by being plunged 
into a concentrated solution of hy- 
pochlorite of soda, while such is not 
the case with jute in the unbleached 
state, in which the cellulose is pro- 
tected in the earlier stages of the 
operation by the incrustmg substance. 
It is the latter portion of the process 
(specially affecting the purification of 
the white) which ia usually found to 
affect the solidity of the textile 
substance under treatment, even 
when the solution has not been a 
strong one. Therefore, Scheurer con- 
siders that, to save the fibre from the 
corrosive action of the hypochlorite, it 
13 necessary to diminish the force of 
the reagent, as the operations succeed 
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each other, and to preaerve a certain 
relation between the degree of concen- 
tration of the oxidizing liquid, and 
the quantity of the enoruating sub- 
stance which remains to be deatroyed. 
In this way a satisfactory wliite ia 
obtained, ivithout prejudice to the 
textile substance operated upon. 

(3) According to a patent taken out 
by T. G. Young, the Jute ia first 
soaked in a solution of a sulpliide of 
an alkali, or alkaline earth, till 
sufficiently softened. It ia than 
washed and submitted to a bleaching 
agent composed of a solution of chlor- 
ine and an alkali, other than chloride 
of lime, such ns oMorine and soda, 
until the deaii’ad bleaching results are 
obtained. 

Lace. — Lace may be restored to its 
original wliitoness by first ironing it 
slightly, then folding it and sewing it 
into a clean linen bag, which ia placed 
for 24 hours in pure olive oO. 
Afterwards the bag ia to be boiled in 
a solution of soap and water for 15 
minutes, then well rinsed in lukewarm 
water, and finally dipped m water 
containing a slight proportion of 
starch. The lace is then to be taken 
from the bag and stretched on pins to 
dry. 

Leatlier ; Fine goods. — In the pre- 
paration of the light tinted fancy 
book covers, and which are sometimes 
a pinkish white, the leather is im- 
mersed in benzine for an hour, for 
the colouring agents in leather, feme 
oleate and tannate are soluble in 
benzine. After one hour's immersion 
remove the leather and then evaporate 
the benzine it carries by gentle heat 
over a water bath. The leather ia 
then treated with liquid sulphurous 
acid, or javolle water, or peroxide of 
hydrogen with ammonia. Care must 
be used in drying. 

Lineii. — The same remarks apply 
here as to cotton bleaching. (See 
Spona’ ‘ Encyolopaidia. ’) 

Oils. — Many plans of decolorising 
oils are in^ vogue : (a) Exposure to 
sunlight in large white glass bottles ; 
the oil soon becomes colourless, but 


acquires an almost lancid flavour. 
(6) Agitation with 2 per cent, of a 
solution of permanganate of potash , 
bleaches effectually, but also leaves a 
bad flavour, (c) The oil is first 
agitated with water containing gum, 
and to the emulsion thus formed, is 
added coarsely crushed wood charcoal ; 

I the whole is then slowly warmed to a 
degi-ee not reaching 212° F. (100° 0.), 
and when cold, the oil is dissolved out 
by ether or petroleum-spirit, and the 
letter is recovered by distillation ; the 
result is good, (d) A process much 
recommended is to pass nitrous acid 
gas llirough the oil. (e) The oil (500 
parts) is clarified by addition of 60 
•parts of China-clay and 50 of water. 
(/) In some cases, it is found advisable 
to use the coagulation of albumen in 
clarifjung oils. The oO to be treated 
is mixed by agitation at the ordinary 
mr-temperaturo with a weak solution 
of albumen in water. The whole is 
thou graduaBy heated, most conven- 
iently by steam, and when hot enough 
to coagulate the albumeu, this latter 
collects in clots, enclosing particles of 
impurity ; after the lapse of sufficient 
time, these clots subside, and the 
clarified oil is removed by decanta- 
tion. The process is analogous to that 
of the refining of syrups by serum of 
blood. 

Many oUs ai'e partially or completely 
decolorised by filtration through, or 
agitation with, freshly-burnt annual- 
charcoal (bone-black). The apparatus 
for filtering ia similar to that employed 
in sugar-refineiies, and consists essen- 
tially of tall wrought-iron cylinders 
filled with bone-hlaok, and provided 
with a steam-jacket to control their 
temperature. When the charcoal 
ceases to decolorise, it should he 
treated with some solvent (bisulpliide 
of carbon, or petroleum-spirit) to re- 
move the oil, before it is revivified by 
calcination. 

Most processes for the bleaching of 
oils depend upou the oxidization of 
the colouring matter by some amiable 
reagent, chiefly evolving nascent oxy- 
gen in some form. There are, how- 
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ever, instances known in which the 
colour is destroyed by a reducing 
agent such as sulphurous acid, in an 
aqueous solution, as gas, or arising 
from the daoompositon of an alkaline 
hypoaulphita (e. g. that of soda) by a 
strong mineral acid. It may be laid 
down as a general rule that oils which 
have been burnt or charred by any 
previous process cannot bo satisfac- 
torily bleached. Experiment alone 
can determine the particular process 
heat suited to auy given oil, having 
regard to the purpose for which it is 
to he used. The utmost care is 
required in using any oxidation 
process for fata intended to be 
converted into soap, since if the fat be 
oxidized m any perceptible degree, as 
well as the colouring matter (i. e. if 
too much of the bleaching reagent be 
used), the resulting soap will often he 
worse in colour than if the fat had not 
been bleached at all. 

Pfllm-oil and tallow are the two 
chief fata bleached by the soap-maker. 
Both may be bleached by pumping air 
into them iu finely divided streams, 
while they are kept at about 180° to 
200° F, (82° to 93° 0.). The colour of 
tallow may also be removed by hoilmg 
upon a solution of chloride of lime, 
or of chlorate of potiush, to which a 
strong mineral acid has been added. 
No more potassio chlorate than 0 ■ 1 per 
cent, on the tallow should he em- 
ployed. 

Experiment has shown that the 
colour of palm-oil may be quite de- 
stroyed by heat. To effect this, the 
oil may be kept for some hours at 
about 2fl0° F. (127° G.), or it may be 
put into a closed, horizontal, iron 
cylinder, and heated by a fire beneath 
up to about 464° F. (240° G.), at 
which temperature the oolom’ is de- 
stroyed. This process gives rise to 
most offensive vapours, especially acio- 
lein, and necessitates the conduct of 
operations in a closed vessel, with 
suitable means of condensing the 
vapours and rendering them innoc- 
uous. 

Palm-oil may also he very suitably 


bleached by bichromate of potash and 
hydrochloric acid (Watts’ process). 
The oil IS made as free os possible from 
impunties, and, at about 120°-130°F. 
(49° to 64° 0.), is amtated with a 
strong solution of bichromate of 
potash, containing about 1 lb. of the 
salt to every 100 lb. of oil. * To this 
IS added enough hydrochloric acid to 
form sesquichlonde of chromium 
with all the chromium m the bichro- 
mate of potash, the quantity of 
liquid acid necessary of course varying 
ivith tho amount of real acid coutamed 
in it. A slight excess of acid is 
rather an advantage than otherwise. 
The process occupies about an hour, 
after which, subsidence removes most 
of the chemicals, while subsequent 
a^tation With hot water renders the 
ou quite pure enough for the soap- 
copper. (Spons’ ‘Enoyolopsedia.’) 

Paper.-^a) For hleaoliing rags, 
and other materials from which paper 
is at first fabricated, rags, when grey 
or coloured, are to be separated and 
ground in the paper-mill in the usual 
way till brought to a sort of uniform 
consistence, having been previously 
macerated according to their quantity 
and tenacity. Tiie mass is then 
treated witli an alkaline lye. It 
is next treated with a solution of 
chloride of lime. If this immer- 
sion do not produce the desired 
effect, which does not often happen 
if the colours are tenacious, such as 
red and blue, let the treatment with 
thealkahue lye be repeated, and follow 
it with another bath of the chlorine 
preparation. Then sour the whole 
m a bath of sulphuric acid, much 
diluted and cold, for when hot its 
action will be less effectual. Water 
IB then to be run upon it tdl it Comes 
off without colour or iiidioation of 
acidity. Black is the most easily dis- 
charged colour, and will seldom 
require being treated with lye or steep 
of aulphurio acid, one bath of alkali 
and another of chloride of lim e 
lieiug Buflioient to produce a good 
white. 

(6) Old printed or lOriticn paper is 
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first sorted according to its quality, 
and all the yellow edges out off 
with a bookbinder's plane. 1 cwt. 
of this paper la put sheet by sheet 
into vats sufficiently capacious with 
BOO qt. of hot water. The whole is 
stirred for about an hour, and as 
much water gradually added as will 
rise about 3 in. above the paper, and 
left to macerate for 4 or B horn’s. It 
is then ground coarsely in the mill and 
boiled in water for about an hour, 
taking care to add before it begins to 
boil, 13 qt. of caustic alkaline lye. 
After boiling it is macerated in the lye 
for 12 hours, when it is pressed, and, 
if sufSoiontly white, made into paper. 

(o) Paper which has been very im- 
perfectly bleached may be rendered 
thoroughly white by pouring upon it 
in succession, as dilute solutions, 
3J parts alum, 1 part chloride of 
barium, a little free hydrochloric acid, 
and J part calcined chalk — stiiTing 
weU during the operation. The fibres 
of the paper become firmly coated with 
the brilliant white sulphate of baryta 
wliioh is formed. (See also Cleansing.) 

Paper-pulp. — (a) The washed 
substances are put mto a weak bath 
containing 6 J to 8 lb. bleaching powder 
per 22 gal. ; after 6 to 12 hours they 
are washed and boiled for 2 to 4 hours 
with carbonate of soda (1 oz. per gal.). 
If the fibres are very hard, they are 
treated with sulphuric acid (i oz. per 
gal.), and well drained before boiling 
with the soda. Finally they are placed 
in a bath of 6J to 8i lb. of bleaching 
powder and l| lb. of soda per 22 gal. 
for 4 to 6 hours. (B) The fibres are 
passed through an alkaline chlorine 
bath, containing excess of caustic 
alkali ; 5 per cent, is used for linen, 
cotton, etc. , 26 per cent, for jute and 
other substeneas difficult to bleach. 
The temperature should not exceed 
122° F. (60° G.). The bath is readUy 
made by adding excess of soda carbon- 
ate to chloride of hmo. 

Paraffin. — The crude paraffin is 
filtered, and boiled for 2 hours with 
6 per cent, of its weight of sodium 
sulphide and sufficient water. It is 


allowed to cool, so that the mass 
swimming on the top may become 
compact and he removed , it is then 
washed with river water, piessed, and 
afterwards dissolved in 20 per cent, 
amyl-alcohol, tho paraffin being left as 
a pasty and pliable mass. It must 
remain for a time, and then be 
strongly pressed after filtenng through 
hone-hlack. (De Melon.) 

Prints and Printed Books. — 
Simple immersion in oxygenated 
muriatic acid, letting the article re- 
main in it, a longer or shorter space of 
time, according to the strength of 
the liquor, will be sufficient to whiten 
an engraving. If it he requii-ed to 
whiten the paper of a bound book, as 
it is necessary that all the leaved 
should be moistened by the acid, care 
must be taken to open the book well, 
and to make the boards rest on the 
edge of the vessel, in such a manner 
that the paper alone shall be dipped 
in the liquid , the leaves must be separ- 
ated from each other in order that they 
may he equally moistened on both 
sides. The liquid assumes a yellow 
tint, and the paper becomes white in 
tho same proportion ; at the end of 
two or three hours the hook may be 
taken from the acid liquor, and 
plunged into pure water with the 
same cai-e and pi'ecaution as recom- 
mended in regard to the acid liquor, 
tliat the water may touch both sides 
of each leaf. The water must be 
renewed every hour, to extract the 
acid remaining in the paper, and to 
dissipate the disagreeable smeU. 
Fruited paper may also bs bleached 
by sulphuric acid, or by alkahne or 
soap lyes. (Sec also Cleansing.) 

Pulp Cane. — (1) Soak in a solu- 
tion of chloride of lime, then dip in 
dilute Hydrochloric acid, afterwards 
soaking in running water or several 
changes. (2) Soak in an acid solution 
of soda bisulphite, then steep in dilute 
hydioclilorio acid. A small quantity 
I should he tried first. 

Bags. — Gaa-bleaohing half-stuff is 
almost indisponsablefor the coarse hneu 
rags so plentiful in Hussia. The half- 
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stuff must contain sufficient moisture, I 
or the outside only will bo bleached, and 
that but indifferently. An effective I 
test of the moisture is to squeeze the 
stuff between the hands, when, if the 
pressure causes no escape of water, but 
leaves the mass with a damp appear- 
ance, bleaching may be proceeded with. 
It is conducted as follows : Put 
1600 lb. of the half-stuff loosely into a 
stone oliainher, and lute all apertures. 
Into the leaden retort, connected ivith 
this oliamber by leaden pipes, pour 
3 pads of water and 66 lb. of common 
salt ; stir thoroughly, add 65 lb. man- 
gaueso, stir again, and close the retort, 
Next charge a leaden vessel with 
119 lb od of vitriol, and let the acid 
drop into the retort containing the 
water, salt, and manganese, through 
a bell-mouthed bent siphon, winch 
admits the vitriol while preventing the 
escape of gas. The acid should occupy 
3 hours in dropping into the retort. 
Then heat the retort with steam for 
1 hours, and allow 2 hours for the g.i3 
to escape up the factory clumuey. For 
fine stuff, such as ‘ ‘ inllowed ’’ rope, 

1 hour extra must be allowed for the 
escapo of the gas. Tlio quantities of 
manganese, salt, and oil of vitriol used 
for the various “ stuffs " are • — 

No. 1. <1600 lb. half-stuff) ; 50 lb. 
manganese, 50 lb. salt, 80 lb. vitriol. 

No. 2. <1600 lb, half-stuff) • 60 lb. 
manganese, 60 lb. salt, 100 lb. vitriol. 

No. 3. <1600 lb. half-stuff) ; 66 lb. 
manganese, 68 lb. salt, 119 lb. vitriol. 

Hopes, for copying paper <1400 lb. 
half-stuff') : 81 lb. manganese, 91 lb. 
salt, 124 lb vitriol. <Dunbar.) 

For potching half-stuff's previously 
gas-bleached, the quantities are : — 

No. 1. <000 lb. stuff)' 15 gal. ohlo- 
rinc at 1J°, 

No, 2, (600 lb. stuff) ; 20 gal. chlo- 
rine at 4^". 

No. 3. (600 Ih. stuff) ; 12 gal. ehlo- 
rine at 6°. 

The quantities of half-stuff filled into 
the potching engme should be uniform. 
When the engine is filled, wash for 
soma time ivith a finer wire than is 
used on the breaker. When thoroughly 


washed, raise the washer and introduce 
the bleaching liquor. In the case of 
vitriol (concentrated sulphuric aoid) 
being used, a small leaden vessel must 
be placed in such a position that the 
vitriol wUl drop into the engine at the 
rata of 1 lb. in 20 minutes. The vitriol 
18 previously diluted. When the 
bleaching is finished the stuff is emptied 
into stone chests fitted with perforated 
ziiio straiueis at the bottom and back, 
and left for a fixed time. (Dunbar.) 

Seaweed. — Soak in distilled water 
for about a day and a mght to soften 
and remove salt, then put it for 12 
hours m a solution of 1 part bisulpluta 
of soda to 10 parts of water , at the 
expiration of this time, mix 1 part of 
sulphuiio aoid with 6 pints of water 
and add 1 part of this to the first 
solution which lias the seaweed in it. 
Let remain a few hours longer, then 
soak 111 several clianges of clean water 
and dry slowly. 

Shellac — (1) By exposure in thin 
threads to the atmospheie. 

(2) 1 lb. of shellac is dissolved in 
4 lb. of very strong alcohol, 1 lb. of 
hleaolung powder — containing at least 
20 per cent, bleaching chlorine — mixed 
into a p.asto with water, strained 
through linen, ami the residue washed 
with water until the filtiute amounts 
to 1 lb. It is then mixed with a 
solution of carbonate of potash in 3 
parts of water until no further preci- 
pitate is produced. The precipitate 
13 separated by filtration, the warm 
aloohoho solution of shellac is treated 
with hydrocldorio acid until the mix- 
ture is decidedly aoid. The shellac 
then separates as white clots, which 
are to be washed until the water 
ceases to pass away milky, and then 
rolled out into tlun strips upon a wet 
board. 

(3) The sheUao, previously broken 
into small pieces, is put into a flask, 
alcohol of 0 ' 830 sp. gr. is poured upon 
it, and the whole is gently heated tiU 
the sliollao is dissolved ; next, so 
much coarsely powdered ammal-char- 
ooal is added to the solution that the 
whole foims thin paste; the flash is 
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closed almost au'-tigflt, and exposed 
to gentle heat (e.g. the aun) ; in 8 to 
14 days it should have a light yellowish- 
brown colour, and yield a clear pure 
polish on light Woods. It is then 
filtered through coarse blotting-paper, 
for wluch purpose it is well to employ 
a tin funnel with double aides. The 
portion which first passes through the 
filter may be preserved separately, and 
used as a ground or first poHsli. Then 
some more spiiit is poured over the 
charcoal upon the filter, and the solu- 
tion used as a last coating. Shellac 
purified by animal charcoal has a 
brovvu-yeUow colour, but is perfectly 
clear and transparent ; when diluted 
with alcohol, the colour is so slight 
that perfectly white wood may be 
poUshed with it. 

(4) Boil and dissolve the shellac in 
a solution of carbonate of potash 
(pearlash), then pass ohloi-ine ttoough 
the solution. This bleaches and 
precipitates the shellac. Wash the 
shellao ivith water, then boil it iu 
water until it is soft ; roll it into a 
ball, then pull it into ropes as pulling 
gives a satiny appearance. Boding 
with weak solutions of peailash alone 
will remove colouring matter, and it 
can then be pulled as described. 

Silk. — A lye of white soap is made 
by boiling in water 30 lb. of soap for 
every 100 lb, of silk intonded to be 
bleached, and m this the silk is steeped 
till the gum m the silk is dissolved 
and separated. The silk is then put 
into bags of coarse cloth and boiled iu 
a similar lye for an hour. By these 
processes it loses 26 per cent, of its 
original weight. The sfik is then 
thoroughly washed and steeped m a 
hot lye composed of IJ lb. of soap, 
90 gal. of water, with a small quantity 
of litmus and indigo diffused. After 
this, it is earned to the sulphuiiug 
room ; 2 Ib. of sulphur are sufficient 
for 100 lb. of sUk. When these pro- 
cesses are not sufficiently successful, 
it is washed with clear hard water and 
sulphured again. 

(6) Lyons process. The bl&oh is 
an ajnu. regia, prepared by mixing 6 


parts ot munatio acid with 1 of nitric 
acid. Before being used, the mixture 
is left for at least 4 or 6 days at a 
gentle heat, about 77° P. (25° C.). 
When it is to be used it is to be 
diluted with about 16 times its mea- 
sure of water, so as to stand at 3° to 
4° Tw. This dilution is effected in 
large square tanks, cut out of grit- 
stone. The temperature of the Uquid 
should be between 68° and 86° P. 
(20° to 29J°C.). The skeins being 
placed upon rods, they are plunged 
into the bath and worked without 
stopping, turning them quickly or' 
drawing them from one end of the 
trough to the other. The process is 
generally complete in J hour ; but it is 
often at an end in 10 minutes and even 
less, according to cucumstances. As 
soon as the bleaching is complete, the 
silk must be taken out, for a too pro- 
longed stay in the acid would be very 
injurious. After being partially de- 
oolorised, it would next be dyed yellow 
and in a permanent manner. Tiiis 
treatment, therefore, demands great 
care. Silks of different kmds should 
never he treated together, as they do 
not bleach with the same speed. As 
soon 08 the desired effect is obtained, 
the silks are withdrawn and immersed 
successively in 2 troughs full of water, 
lu order to remove every trace of acid 
without delay. They are then ready 
for stoving. Some prefer to work in 
the cold, as safer, though slower. 
Gumon, Mariier, and Bonnet employ, 
instead of the aqua regia, a hath 
som'ed with nitro-sulpliurio acid, i.e. 
sulphuric acid which has been allowed 
to absorb nitrous vapours (or a solu- 
tion of chamber crystals). Chlorate 
of potash IB also used with mineral 
acids. 

(o) The method with peroxide of 
hydrogen is . The silk is first treated 
with soap baths, and then boiled with 
concentrated soap solution, in order to 
deprive it of its gum. It is then 
treated with carbonate of ammonia. 
The process for bleaching is the same 
as tliat for bleaching hair. After 
hloaching, a treatment in alcohol, to 



140 


BlrKAOHiNO : Silk. 


which some glycerine has been added, 
is recommended. 

(d) Guinon proposes to bloacli Tussore 
silk by steeping in soda-lye at 3°B., 
and at the heat of 212° F, (100° G.). 
It loses its gum and 12 per cent, of its 
weight, and is rendered wliite without 
loss of lustre. The treatment must 
not last longer than J hour. The silk 
is then washed and passed through 
dilute sulphuric acid. Tlie fibre is not 
injured, but the affinity for colours is 
reduced. 

(e) PalangiS and Eadu are inventors 
of the following process for depriving 
raw Tussore silk of its natural colour, 
and rendering it capable of being dyed 
in all shades by ordinary methods . 
The silk after being deprived of its akin 
by the ordinary method, is entered 
into a bromine solution of a degree of 
ooncentration varying with the colour 
of the silk. In tins bath it is left for 
i} hour. The silk is then entered into 
a bath containing a dilute solution of 
an acid, and ui this it is also left for 

L liour. Several broiniua and aoid 
ths may be necessary. Tartarioand 
citric acids give the best result. They 
can, however, be substituted by alka- 
line solutions, of wliioh carbonate of 
soda is considered the best, Sulphides 
and iioid sulphides and also sulphurous 
acid can he employed for the second 
hath. 

(/) Lecouteur and Girard’s method 
of hleaohing Tussore silk. For 1 Ih. ; 
In a cold oxygenated bath (36 pints 
ammonia, J volume oxygen) the silk 
is left for 24 hour.s. The bath is tlien 
heated up to 122° F. (50° 0 ) and kept 
for 12 hours at tills temperature. The 
same operation is repeated with a new 
bath, after which the silk is washed 
in a soap bath and rinsed with cold 
water. A bath containing binoxide of 
barium in suspension, through which 
oarhonio acid is passed, after addition 
of a httle bichromate of ammonia, 
gives the same results. 

(y) Ths following is a summary of 
Moyret’s remarks on silk bleaching : — 
Silk Tam, Scouring with weak 
caustic alkalies, — These, viz. caustic 


potash and soda (caustic ammonia has 
no action), are the most active, but, 
at the same time, the moat dangerous, 
to employ, since with prolonged action, 
especially m the case of fine silks, the 
fibre itself is attacked. They are used, 
however, and with success too, for 
scouring the coarser and fancy kmds 
of silks. The hanks of silk are hung 
on sticks, and worked in a tub oon- 
taming the scouring liquor, as m wool- 
len yarn scouring. For 100 lb. silk, 
a solution of 3 to 4 lb. solid caustic 
alkah m about 300 gal. water heated 
to 140° F. (60° C.) IS used, and the 
yam la turned during J hour. It is 
then well washed and beaten. This 
plan is advantageous for coarse fancy 
aUks, since it dissolves off the fine 
down of the fibres. For these quah- 
ties, the total loss in scourmg is 10 to 
12 per cent, of the weight of raw silk. 

Scouring mih Akaline Carionates, 
This method, still used in China, has, 
notwithstanding its economy, almost 
entirely disappeared from European 
estaWisliments on account of certain 
practical difficulties. The BUk yarn is 
worked for 1 to 14 hour, in a bath 
heated to 185° F. ^6° C.) containing 
for 100 lb. silk, 10 to 12 lb. soda 
crystals. At first, the silk swells up 
and becomes gelatinous, then the outer 
envelope dissolves off, the fibre thereby 
becomes finer and more lustrous. It 
is sufficiently scoured when it produces 
a rustling noise on being rubbed with 
the nail, it is then washed 2 or 3 times 
with tepid water. The loss vaiies 
from 18 to 28 per cent. 

.Scouring v/ith, Soap . — Tliis is pre- 
emmently the best method, since it 
pt'eserves and even increases the valued 
properties of silk, such as feel, brilli- 
aucy, etc. ; the soap used, however, 
should always be of the best quality. 
In the north of Europe, soft potash, 
soaps, generally made from linseed oil, 
ai'e used j in the south, hard soda soaps 
made from olive and other oils are 
preferred. Of late years, soap made 
from oleio aoid has been more and more 
employed. Those soaps are to be pre- 
ferred which wash off host and leave 
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an agreeable odour. In general, tlioee 
made from oloio acid and linneed oil 
-wash off best ; then follow the aoaps 
made from olive oil, suet, etc. (oon- 
taining stearic and margaric acids) ; 
last, and worst in this respect, comes 
palm-oil soap, which, on this account, 
has been almost entirely given up, 
notwithstanding its agreeable odour. 
For scouring silks which are to be sub- 
sequently dyad, oleic acid soap may be 
recommended ; but for those destined 
to remain white, a good olive oil soap 
is best. In the latter case, two opera- 
tions are necessary, ‘ ‘ ungumming ” 
{digommage), and “boihng.” For 
“ ungumming,” a boiling solution of 
38 lb. soap to 100 lb. silk is used, ^he 
yarn being worked in tins, from J to 
I hour. Previous to placing the silk 
in this bath, however, it should be 
softened in a weak solution of soda 
crystals, or better still, of hydrocblorio 
acid, and should be washed. For 
“boiling," the same bath maybe used 
(if not too strongly charged with silk- 
glue), except for the purest whites, or 
when the raw silk is coloured ; in these 
oases, a fresh bath is imperative. The 
yarn is lifted from the ungumming 
bath, and allowed to dram ; the hanks 
are then wrung, sewn up in coarse 
hempen bags or “ pockets,” and boiled, 
during 2 to 3 hours, with a solution of 
17 lb. soap per 100 lb. silk. The yarn 
is then rinsed in a weak, tepid solution 
of soda crystals, to avoid the precipita- 
tion of any fatty compounds on the 
silk, after which it is rinsed in cold 
water. For Japanese and Chinese 
silks, the loss may vary from 18 to 22 
per cent. ; for European silks, 26 to 
27 per cent. 

Soouring with Adds . — Moyret finds 
that an aqueous solution containmg 6 
per cent, of phosphoric or arsenic acid, 
has an action similar to that of the 
weak alkalies. Silk, previously moist- 
ened With dilute tepid hydroohloric 
acid to free it from lime, is ungummed, 
effter boiling for 3 hours in the pockets 
with the above solutions. The process, 
however, has not been adopted, ovving 
to the fact that the silk is not rendered 


so white, and is not so capable of being 
properly weighted afterwards. 

SUk Yam Bleaohing and Tinting . — 
After scouring, the yarn is opened out, 
to be hung on sticks, and worked m a 
bath containmg 10 lb. soap per 100 lb. 
silk, at a temperature of 120° to 140° 
F. (49° to 60° G.) , it is then drained 
and Btraightened out, ready for being 
sulphured. (Che total amount of good 
olive-oil soap required to scour silk for 
white, varies from 60 to 60 per cent, of 
the weightof the latter in the rawstate. 

Svl^uring . — For this purpose, the 
hanks while still damp and well 
straightened out, are hung in the 
sulphur chamber (which is of the same 
construction as that for woollen bleaoh- 
ing), and are there exposed to the 
fumes of burning sulphur for 6 to 6 
hours, or even over night. After- 
wards, the silk is well rinsed in a weak 
tepid solution of soda orystals, in order 
to wash out the sulphurous and sul- 
phuric acids absorbed by the fibre. 
To ensure the thorough expulsion of 
the former, it is customary to hang the 
rinsed hanks, after wringing out the 
water, in a stove heated to 86° to 
100° F. (29° to 38° C.) With refer- 
ence to the bleaching of sdk by sul- 
phurous acid, Moyret’s opinion seems 
to be that probably it does not act 
directly in destroying the colouring 
matter of the fibre ; but that along 
with the formation of sulphuric acid 
there is also a production of onone. 

I Tintiiu^ — ^This operation is neces- 
sary to hide the faint yellow hue which 
the silk Btdl retains, Unhke the 
analogous operation m use with cotton 
and wool, the question here is not 
always one of simple blueing ; to suit 
the tastes of the merchants, the silk 
is actually dyed in various delicate 
shades, e. g. mdk-white, snow-white 
(pure-white), azure-white, bluish- 
white), Chmese-white (orange, yellow- 
ish and purplish whites). To obtain 
pure white, a very weak neutral bath 
of ammonioeal ooohmeal and indigo 
carmine is used, oore being taken 
that the dye should not too rapidly 
fix itself on the fibre ■ to prevent this 
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a little ground chaJlt ia added to the 
bath. A cold or slightly tepid solu- 
tion of aniline violet, with addition of 
a little soap, is also veiy much used 
for this shade. To obtain Ohinese 
white, a weai soapy solution of annatto 
may he employed. After tmtiag, the 
silk is rinsed in fresh water and dried 
in a moderately warm stove, admit- 
ting as little light as possible. 

Seourinff and Bleaahiruj Woven Silh. 
Before scouring, the goods are singed 
with the gas flame (os in cotton 
bleacliing). The scouring machine 
consists simply of a winch set over a 
wooden box or tub. As with the silk 
yarn, so here, there are two operations, 
"ungumming” and “boiling,” both 
of wluoh can be done with the same 
machine. For ungumming, the piece 
is simply winched backwards and 
forwards, for about an hour, in an old 
boiliug liquor at 212° F. (,100° 0.). 
After ivindiug the piece on to the 
wuioh aud allowmg it to drip, the 
liquor is run off and the tub is refllled 
with fresh liquor, containing 30 to 40 
per cent, of white soap, and heated to 
incipient boihng. The piece is then 
unwound aud again wuiohed back- 
wards aud forwards for about 2 hours; 
it IS then rewound" on to the winch, 
and allowed to drip for J hour, 
when it is ready to bo rinsed for 
dyeing in dark shades, or to bo 
bleached for pale or white shades. 
Somotimas, in order to save time, the 
boiling is done m pockets os m the 
case of silk yam. For rmeing, the 
winch with the aUk wound on it 
is transfeiTed to another tub contain- 
ing a weak solution of soda crystals, 
where it is unwound and winched for 
J hour, after which it is removed to be 
streamed in running water, and 
beaten, till thoroughly clean and 
ready for dyeing. If for sulphuring, 
a fresh weak soap bath heated to 
120° F. (49° 0.) is given, instead of 
rinsing ; aud, offer draining, the 
pieces are hung in the sulphur stove. 
According to the degree of purity of 
white required, this soaping and sul- 
phuring is repeated several times. 


Silver Dials.— Clean the dial by 
any ordinary means, then black it over 
the flare of gas, continue heat till 
Hack burns off, then pickle in vitriol 
and water, 1 in 20. 

Spoagfe. — (1) Saturate in a quart 
of buttermilk for 24 hours, and rub 
between the hands. (2) soak in 
dilute muriatic acid (1 acid to IJ 
water) for 12 hours, wash well with 
water, to remove lime, then immerse 
it in a solution of 2 lb. hyposulphite of 
soda iu 12 Ib. water, to which 2 lb. 
muriatio acid has been added a moment 
before. After it is suffloiently bleach- 
ed, remove, wash again, and dry. 
(3) Soak for savoml days in cold water, 
renewing the water and squeezing the 
sponges oecasionally. Then wash in 
warm water, and put into cold water 
acidulated with hydroohloi'io acid. 
Next diy, take out, aud wash 
thoroughly in soft water ; then im- 
merse in an aqueous sulphui’ous acid 
(sp. gr. ]'034) for a week. After- 
wards wash in plenty of water, squeeze, 
and allow to i-y in the air. (4) Soak 
in dilute hydrochloric acid to remove 
the lime, then wash in water and 
place for 10 minutes iu a 2 per cent, 
solution of potassium pormangaiiato. 
Their brown appearance on removal 
from this is due to deposition of man- 
ganous made, which may be removed 
by steeping for about 2 miiiutes in a 
3 per cent, solution of oxalic acid, 
to which a little sulphuric acid has 
been added. As soou at. the sponges 
appear white, they ore washed out in 
water to remove the acid. Very dilute 
sulphuric acid may replace the oxalic 
acid. (6) First wash in tepid water, 
and then in a solution of hydrochloric 
acid (B c.c. per litre = E fl. dr, per 7 
pints), which frees the pores from 
carbonate of lime ; next immerse for 
24 hours in a solution composed of 5 
pints hydrochloric acid in 100 of 
water, with addition of 6 pints hypo- 
sulphite of soda. (Blondeau.) 

(6) Wash first in weak muriatic acid, 
then in cold water ; soak in weak sul- 
phuric acid, wash in water again, and 
finally rinse in rose-water. 
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Starcli. — Potato staroh is largely 
bleached by the application of sul- 
phuric acid, this beiiig absolutely 
requisite when the potatoes aro at all 
decayed. After the use of the sul- 
phuric acid any remaining traces of 
acid must be neutrah’sed by ammouia 
or milk of lime, fixed caustic alkahes 
being inadmissible. Chlorine is also 
much used for bleaching starch, usually 
as a solution of calcium chloride in 
water soured by the addition of sul- 
phuric acid ; this and some other salts 
cause the grama to swell, and render 
them soluble in cold water. Sal- 
ammoniac is another favoui'ite agent. 

Straw. — On a small scale, with 
such an article as a straw hat, a bonnet, 
a baslcet, etc,, the following method 
may be followed ; (1) The straw, liav- 
ing been well wa.shed with weak soda 
lye, is rinsed in plenty of clean water 
lightly shaken, etc. ; remove super- 
fluous moisture, and place, supported 
on a stick, under a large glazed earthen- 
ware pan (turned upside down). A 
very small pipkin, capable of holding 
about J pint is now placed on the fire, 
and about J oz. of roll brimstone placed 
in it. When the brimstone is all 
melted, a light is applied to it, so as 
to cause it to catch ttro. The pipkin 
with the inflamed sulphur, is now 
placed under the glazed pan in such a 
position as not to scoreli the article to 
be bleached. The spaces between the 
pail and the table or floor on which it 
rests, must bo carefully closed with 
damp cloths placed around to prevent 
the escape of the sulphurous acid g.as 
produced by the combustion of the 
sulphur In about 2 hours the 23an 
may be removed, when the straw will 
be found nicely bleached. N.B. — This 
operation had better be performed out 
of doors, as the sulphurous acid gas 
which IS set free on lifting the pan, is 
extremely irritating to the chest and 
throat. (2) Or the articles, having 
been washed as before, may be placed 
for an hour in weak chloride of lime 
water, and then hung out on a lino to 
dry slowly. The chloride of lime 
water should be made by mixing 1 


part (by weight) of chloride of lime 
with 20 of water, agitating the mixture 
with a stick, until all the particles of 
chloride of lime are thoroughly broken 
up allowing the mixture to settle, and 
pouring off the clear portion from the 
dregs for use. (3) In Tuscany, where 
a oonaiderahle amount of straw is 
bleached, the straw is selected while 
the wheat is bearded, and the grains 
still in a soft milky state. In order to 
ensure the requisite fineness, the corn 
is sown very tluckly, so that the stiaws 
are m a dwindled condition. The 
straws are cut, spread out for 2 or 3 
days to dry out the sap, tied up in 
bundles, and stacked to allow all mois- 
ture to dry off. They are then 
again spread out exposed to the dew 
and atmosphere, turned over several 
tunes, and watered with clean water. 
After this, the lower joints are cut off, 
the chosen portions exposed to the 
action of steam in a slfeam vat, which 
further decolorises them, and lastly 
bleached by exposing to sulphurous 
acid vapours in closed cliambers. (4.) 
In this countiy, the straw is prepared 
by acting upon ordmary materials ; 
fimt, with a solution of caustic soda, 
boiling, by which a considerable por- 
tion of the organic matter and natuial 
varnish is disintegrated ; after this it 
is washed well to remove all the mate- 
rial which the alkali disBolves, and then 
exposed to the action of sulphurous 
acid or chloriue m closed vessels. (5) 
Kurrer states that straw may be eco- 
nomically whitened by being steeped 
repeatedly in boiling water and veiy 
weak alkali, and, after all the soluble 
matters are in this way removed, by 
treating alternately with very dilute 
solutions of chloride of lime and sul- 

E hurous acid vapour, until decoloration 
as been effected. This method, 
though tedious, is said to be very 
effectual for divesting the straw of its 
natural yarniah, which renders it very 
brittle. (6) About 9 oz. of permanga- 
nate of potash are dissolved in 1 gal. 
of warm water. This is done iii an 
earthenware vessel, and cold water is 
then added until the liquid takes a 
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dark red colour. The straw is left for 
about 6 hours in a tepid and weak solu- 
tion of soda crystals. It is then 
washed carefully and introduced into 
the pei'mangauate solution, in which 
it is continually agitated. As soon as 
it has taken a light hrowii colour, it is 
dipped in cold water, then in a bath of 
hisidphite of soda, strong enough to 
be smelled. In this bath the straw is 
left for 15 minutes, and whan taken 
out it IB perfectly wluta. (7) Soak 
the goods m oauatio soda, and after- 
wards use chloride of lime, or JaiieUe 
water (chloride of potash). The excess 
of chlorine is afterwards removed by 
hyposulphite of soda (autichlor). 

Wax. — (1) Melt the wax in a jar, 
and put into it powdered nitrate of 
soda (Chili saltpetre) iu the proportion 
of 1 oz. to the lb. of wax ; afterwards 
add, by degrees, 2 oz. to the lb. of 
sulphuric acid, diluted with 10 times 
its weight of woter, keeping the wax 
warm and stirring the while. Lot it 
stand a short time, and tlieu fill up 
the ]ar with hot water, and aUow the 
whole to cool. The wax should thou 
be white. Afterwards wash with 
water to remove any nitrio acid that 
may remain, as it would make the 
wax yellow. 

(2) Melt the wax with about 3 per 
cent, of water in a bright copper 
vessel, preferably boated by steam, 
and when the whole is liquid, and has 
boiled for a few minutes, withdraw 
the heat. Then sprinkle over it some 
oil of vitriol in the proportion of 3 oz. 
or 4 oz. (fluid) to every cwt, of wax. 
Be careful in doing this, as if done 
carelessly the melted wax will froth 
up and bod over. The oil of vitriol 
should be scattered over the whole 
surface. Cover it over, and allow it 
to settle. Then skiin it gently with 
a hot ladle and bale it uito vessels to 
oool. Take care not to disturb the 
sediment. To bleach the wax, expose 
it iu thin flakes to the action of the 
sun, wind, and rain. Sometimes it is 
atlvisable to change the surface ex- 
posed by remelting it, and again 
making it into thin flakes. 


(3) Wax for candle-raakiug is 
bleached by being melted m hot water 
or by steam in a wooden or tinned- 
copper vessel. It is allowed to settle, 
aud the waxy superstratum is run off 
while fluid into a wooden trough, 
having a row of perforations m the 
bottom, by which it is distributed 
upon horizontal wooden cylinders 
revolving with their lower portions 
surrounded by cold water. The 
ribbons or fibres made m tins way are 
exposed to the bleaching action of the 
atmosphere and sunlight, being fre- 
quently moistened and turned over 
during the process. It is necessary 
to guard against wind, which might 
scatter the shreds ; hence largo cloth 
covers are kept in readiness. The 
operation is oontinued till the wax 
becomes perfectly white . It is usually 
conducted in Britain between April 
and September, the weather not being 
propitious at other seasons. In 
France, it is customary to add a little 
cream of tartar or alum to the water 
m which the wax is molted, whereby 
the bleaching is much curtailed. 
Bleaching agents like olilorine render 
wax unfit for oanclle-making. 

(4) Paraffin wax is treated by mix- 
ing with a little strong sulphuiio acid 
olid heating to 160° C. Tliis has the 
oflect of charring the oolouriiig matter, 
but does not hijuro the jmmSin. 
After being allowed to cool, water is 
added and the whole boiled. When 
cool the wax forma a rake on the sur- 
face, which is then rinsed and dried. 
Filtering through animal charcoal, in 
a steam jacketed pan, produces an 
excellent colourless product. 

‘WicKer-work. — Make a solution 
of 1 part chloride of lime i^ith 20 
ports water. Well mix, then let 
stand, and run off the clear liquid into 
a wooden tub. Dip the baskets in 
this and let them stay half an hour. 
Remove them from tins solution, then 
dip in hydrochloric acid and water 
(1 to 20) ; let I'emain quarter of on 
hour, then wash in plenty of water, 
and let diy in a cool shady place. 

I "W ool. — The wool IS first prepared 
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according to the purposes for whioh it 
is intended, by treating it with solu- 
tions of soap. By this process it is 
cleared of a great quantity of loose 
impurity and grease ■which is always 
found in wool, often losing no less 
than 70 per cent, of its weight. The 
heat of the lye must be carefully 
attended to, as a high temperature is 
found to fix the unctuous matter or 
yolk of the wool. After -washing it is 
taken to a sulphur chamber, where it 
is exposed to the fumes anaing from 
the slow combustion of sulphur, for 
from five to twenty hours, according 
to circumstances. It is again washed, 
and then immersed in a hath composed 
of pure whitiug and blue. It is then 
exposed a second time to the fumes of 
the sulphur, and washed with a solu- 
tion of soap, which renders it of the 
prmer whiteness. (See also articles 
onBleachinginSpons' ‘Enoyolopccdia. ’) 

Boiler Corrosion. 

(a) Extensive internal corrosion fre- 
quently occurs in boilers using water 
that has been passed through surface 
oondensers over and over again. To 
prevent the corrasion add suffloiont 
soda to the feed-water to make the 
■water in the boiler alkaline, and place 
rolled zinc plates in good metallic and 
electrical oormeotion -with the inside 
of the boiler and under water, so that 
no part of the holler is more than 6 ft. 
from the zinc, and renew the zinc 
when it is -wasted. 

To prevent corrosion in idle boilers 
fill them -with water in which about 
60 lb. of common soda has been dis- 
solved to each 100 cub, ft, of water. 
If the water is sufficiently alkaline 
after this is done, a bright nail hung 
in the -water will not rust. 

The Erench Navy uses this system : 
The hoHers are first completely filled 
with sufficient water, and a solution of 
milk-of-lime or soda is added to the 
water. The solution is made stronger 
I 


if the tubes are large, and of less 
strength if they are small, m order to 
avoid the danger of contracting the 
effective area by deposit from the 
solution. 

The outside of the steel or iron 
tubes is painted with red lead or tar 
as far as the parts are aooessihle. For 
those parts which are inaccessible a 
protective coating is obtamed by burn- 
ing tar under them. 

In the Amencan Na-vy, boilers not 
in use ore thoroughly cleaned and 
painted with a nuneral oil. 

In theEnghshNa-yy, after cleaning, 
boilers are thoroughly dried and a pan 
of cliarcoal burned in them to con- 
sume the oxygen of the nir, and quick- 
lime is used to absorb any moiatui-a 
that may remain. 

To prevent i-ust in unused boilers, 
it is advlsablQ to keep them filled with 
water, and the exterior well painted. 
(W, W. Christie.) 

(6) External corrosion of boilers 
chiefly arises from damp in any brick- 
work in which they may be set, there- 
fore it should bo kept as dry as possible, 
and shouldbecoated-with a waterproof 
composition. Moisture may be com- 
municated to the brickwork, in addi- 
tion to the usual means, by leakage 
tlirough rivet -holes, longitudinal 
seams, and other defects, or want of 
sufficient care in preventing water or 
damp air reaching it, particularly i£ a 
boiler ha wholly or partly below ground 
level. Great width of beanug surface 
of a boiler on brickwork is liable to 
increase, if it be not the cause of, 
corrosion, for water will trickle to- 
wards it, and there remain. 

Boilers placed on a broad -wall per- 
pendicular to their vertical centre are 
speofally liable to corrode, as then the 
lowest portion of their whole circum- 
ference is seated on brickwork. Con- 
sistent -with sufficient hearing, the 
bedded surfaces should ha as small as 
possible, in order that but httle of the 
entire orrcmnference of the shell he 
covered, Material of a hygroscopic 
nature should not he used to join a 
boiler to the brickwork setting, and 
L 
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therefore flra-olay is considered far 
preferable to lime mortar. The longi- 
tuduial seams should be so arranged 
that they can be inspected and (saulked, 
and therefore should not be covered. 
The joints and any flaws in the boiler- 
plates and vulnerable places, and suffer 
moat from heat and other causes. 

(J. Kewman.) 

Boiler Ikcbustation 

AND 

BOILER COMPOSITIONS. 

Tfla extent and character of the 
solid matters in the various natural 
waters at the disposal of the boiler- 
owner (the so-called natural mineral I 
waters, such as those of Bath, Buxton, 
and Hari-ogate, are here left out of 
account) vary considerably, and depend 
Upon the nature of the ground. Thus 


solution ; river and brook watora which 
flow over the surface are more charged 
with vegetable organio matter than are 
well and spring waters. The chief im- 
purities usually present are the carbon- 
ates of lime and magnesia, and the 
sulphates of the same two earths ; 
common salt (sodium chloride) is pre- 
sent 111 all waters ; silica is a common 
constituent ; some waters contain mag- 
nesium chloride. 

The analyses of various boUer waters 
that liave come under the wnter'snotica 
aregivenin the table below. Thefigures 
are expressed in grains por gallon. 

Tlioae figures serve to demonstrate 
how wide is the variation in the watem 
that owners of boilers in various dis- 
tricts have to deal with. The analyses 
of scales from various waters, page 147, 

I also show this gi'eat variation. 

In A, B, and 0, it is the carbonates 
of hine and magnesia wliioli foiin the 
great bulk of these scales, while in D, 
E, and F, it is the sulphate of lima. 


Source of Water. 

Well 

Elver. 

Town 

Supply 

Canal. 

Well 

RlVfiT. 

River 

Mouth 

Sodium Chloride . 

1 

06 

0-82 

4'32 

6-28 

6 

28 

3-06 

62-68 

Lime Carbonate . 

10 

00 

0-98 

13'18 

10 '99 

1 

39 

16-39 

10-46 

Lime Sulphate 



0-22 

1-03 

2-99 

64 

15 

4-30 

6-32 

Magnesium Carbonate . 

4 

76 

0 14 

1-24 

2-76 

1 

78 

0-31 

2-68 

Maguebium Sulphate. 




2-34 

12-41 

22 

46 

1-28 

4-28 

Sodium Sulpliate 

4 

16 

,, 


18-96 

28 

96 


1-34 

Oiula of Iron . 





0-13 


, 

,, 

, , 

Orgamo Matter , 

2 

22 

0-68 

3-20 

G-24 

2 

45 

6-68 

10-66 

Silica . .... 


•• 


0*60 

0-31 

0 

36 

0-42 

0-18 

Total Solids 

22 

00 

2-84 

26-81 

70-08 

116 

83 

31-43 

87-46 


in limestone districts, as in Derbyshire, 
or in chalk districts, such, as in the 
London district, tlieie is much carbon- 
ate of hme in the water , in slate and 
granite districts, as in Cumberland 
and Cornwall, the waters are fairly 
pure, and contain very little matter in 
solution , in Yorkshire, where there 
is a good deal of magnesium limestone, 
the waters contain much magnesia in 


There is some difference in these two 
classes of scales ; those which contain 
the carbonates chiefly are usually 
brittle and pulverulent, whOe if there 
is but little sulphate, as in A and C, 
then the scale may be powdery rather 
than adherent. On the other hand, 
owing to the more crystalline nature of 
lime sulphate, the scales, in which it 
occurs principally, are hard and orys- 
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— 

A 

n 

c. 

1>. 

E 

F. 

Lime Carbonate 

32-16 

KO-04 

75 92 

1-22 

17*31 

11-21 

Lime Sulphate .... 

6-64 

29-76 

8-16 

78-32 

33 76 

60-36 

Magnesium Carbonate . 

20-04 

10-84 

10-16 

10-36 

18-04 

16-30 

ADcahne Salts .... 

3-31 

0-86 

0-84 

0-64 

0-54 

0-21 

Silica and Insoluble 

17-70 

0-48 

0-22 

0-56 

0-33 

0-68 

Oigamo Matter. 

6-91 

4-44 

6-21 

3-64 

6-36 

6-24 

Oxides of iron and Alumina 

7-46 

2-36 

2-96 

4-64 

2 88 

4-06 

Water ... . . 

6-78 

1 22 

1-63 

0-72 

0-78 

1-88 


talliae, difficult to break up and re- 
move. 

The chief gcale formers wliioh boiler 
owners have most to di'ead are the car- 
bonates and sulphates of the two earth 
metals, lime and magnesia, particu- 
larly the sulphates, because these form 
the haideat scale. Alkaline salts are 
not of much moment, Nvhile silica and 
other Bubstanoes are usually present 
in too small an amount to exert any 
material effect. The question arises. 
Can the formation of scale be prevented 
in any way ? 

There are two ways in which this is 
done at the present time. The best 
plan is to adopt some method of soft- 
ening the water — that is, removing 
the limo and magnesia compounds 
before the water goes into the boiler. 
This is the bettor plan hut it necessi- 
tates a special plant, to the cost of 
erection of which, and the labour in- 
volved in attending to it, many boiler 
owners object. 

The nest method is to add to the 
water in the boiler some substance 
which shall so react with the constitu- 
ents of the water as to change their 
properties, converting them from scale 
formers into sludge by periodical open- 
ing of the blow-off taps. Many boiler 
users do not give as much considera- 
tion as they might do to the quantity 
of solid matter they put into their 
boilers, and what becomes of it. 

Alkalies. — When the water con- 
tains carbonate of lime and magnesia 
chiefly, very little of anything is 
needed, as these are deposited m a 


loose form by the mere boiling of 
the water, for they owe their presence 
iu the water to the fact tliat they are 
only Boluhla in water containing car- 
bonic acid gas in solution, and on 
boiling, this gas passes away, and 
consequently the carbonates are de- 
posited. The addition of some caustic 
soda will assist in this action. 

In the case of sulphate of limo, it is 
desirable to add some carbonate of soda 
to decompose it, and convert the sul- 
phate into carbonate of Hme, sulphate 
of soda being formed at the same time. 
In the case of magnesia sulphate, caus- 
tic soda acts bettor tiian carbonate of 
soda, oxide of magnesia, which is more 
insoluble and bulky than carbonate of 
magneaio, being throivn down. Hones 
it will be found that carbonate of soda 
in its various forms of soda crystals, 
soda ash, or ammonia alkali and caus- 
tic soda, form the basis of most boiler 
compositions. 

Alkaline Salts. — Of the saline 
bodies, borax and phosphate of soda 
have often been used, and may with 
some waters prove useful, but they 
are costly , they will act by tlirowing 
down the lime aud magnesia as the 
borates or phosphates of those earths, 
and these are very insoluble and 
amorphous in their nature. Oxa- 
late of soda has been used in some 
oases with beneficial results when the 
water contains much lime, oxalate of 
lime being formed, which is also very 
insoluble. 

Permanganate of potash has also 
I been used, but how it acts is uncertam, 
L 2 
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ixcept as destroying the orgamo 
natter. 

Oils and Tatty Matters. — 

?atty matters were much used at 
me time, but now seem to have been 
jiven up. Certainly, they cannot be 
jonsidered as satisfactory additions to 
i boiler. Under the conditions pre- 
lent they must undergo decomposition 
.nto fatty acid, and thia will act oorro- 
lively on the boiler plates and fittings. 
Paraffin and petroleum oils ore also 
ibjectionable. 

Tannin and V egatableBodias. 
— ^Varioustanmn matters, suohaa ohost- 
nutextraot, sumac extract, gambierand 
iumao, are often added to boiler oom- 
poaitions, partly as colouring matters, 
partly on account of their influence 
m the formation of scale. 'While they 
M,n hardly have muoh, if any, oheini- 
cal effect, yet their presence will exert 
9, meohanioal influence in keeping the 
aoale open and loose, easily to be drawn 
off through the blow-off cook. 

As they are generally presented in a 
dry form, they should bo well soaked in 
water bpfora being introduced into the 
boiler, else they are liable to bo carried 
over maohanioally with the steam, and 
give muoh annoyance by choking the 
pipes and valves, Caro must be taken I 
also where the steam is to be blown into 
tanks for boating purposes, os in flax 
and hemp boiling, the tannio acid form- 
ing with the iron present in the fibre 
a black stam or blot, which cannot be 
bleached without the use of an acid, 
and consequent liability to damage the 
tissue. 

Starch is often added partly to give 
a false idea of the strength of the oom- 
position, partly to act m the same way 
as the tannin matters. 

Summarising the matter of tUeae 
compositions briefly, one may say that 
where the carbonates of lime and mag- 
nesia only are oonoerned, then caustio 
soda is the best agent to use ; where 
the sulphate of lime predominates, 
then carbonate of soda, with a small 
amount of oxalate of soda, or phos- 
phate of soda, may be employed. 
When magnesia salts are abundant, 


then caustic soda should predominate 
in the composition. 

There is one point that should not 
be overlooked ; some waters contain 
muoh organic matter — often this has 
an acid character, and tends to corrode 
the boilers. This is partly oorreoted 
by the alkalis added, but it is as well 
to destroy it, and here it is that per- 
manganate becomes useful. 

The following may be taken as typi- 
cal boiler compositions ; — 

( a ) Powder — 

1. For limey waters ; 

1 cwt. ammonia alkali, 58 per 
cent. 

10 lb. 08 per cent, caustio soda. 

2 lb. oxalio aoid. 

2. For limey waters with much or- 
ganic matter : 

1 cwt. ammonia alkali, 68 per 
cent 

10 lb. 98 per cent, caustic soda. 

2 lb. permanganate of potash, 

8. For magnesium waters ; 

1 owt. ammonia alkali, 68 per 
cent. 

28 lb. 08 per cent, caustio soda. 

6 lb. phosphate of soda. 

4. For magnesium waters with muoh 
organic matter ; 

1 owt, ammonia alkali. 

28 lb. 98 per cent, caustic soda. 

5 lb. phosphate of soda. 

2 lb. permanganate of potash. 

(5) Liquid— 

To the materials given below add 
water to make up to any desired 
strength (usually the quantities given 
will do to fill a 40-gal. cask). 

1. For limey waters : 

84 lb, ammonia alkali. 

10 lb. caustio soda. 

2 lb. oxalio acid. 

3 lb. outeb. 

2. For limoy waters : 

84 lb. ammonia alkali. 

10 lb. caustic soda. 

2 lb. oxalio acid. 

3 lb cutoh. 

3 lb. farina. 
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3. For magnesium waters : 

76 lb. ammonia alkali. 

20 lb. cauatio soda. 

2 lb. phosphate of soda. 

3 lb. cutch. 

4. For waters with organic matter : 

76 lb. ammonia alkali. 

20 lb. caustic soda. 

3 lb. phosphate of soda. 

2 lb. permanganate of potash. 

6. For waters with much sulphates : 

84 lb. ammonia alkah. 

20 lb caustic soda. 

3 lb. oxalic acid. 

6 lb. cutch. 

These will show how to build up a 
composition. 

As to the quantity to be added, it 
is a safe plan to add 10 gr. of ammonia 
alkali or caustic soda to every 10 gr. 
of lime and magnesia compounds m 
the water. 

Decollators’ Gazette and Plumbers’ 
Review. '). 

OtRer Organic Compositions. 
— Peat or moss has been used in many 
cases with the best results, whilst with 
some wateia potatoes act well. The re- 
sidue in the boiler is soft, and the blow- 
cook should be frequently used. Many 
other organic materials have from time 
to time been m the market. They 
form an important class of substances, 
and many of them give good results. 
The analyses of the incrustations show 
an increase in the proportion of or- 
ganic matter, but otherwise they do 
not materially differ from those ob- 
tained from the same waters when no 
anti-incrustator is used. 

These organic substances are fre- 
quently mixed with salts, and have 
then the properties of both classes — 
that is to say, chemical and mechani- 
cal actions. They are liable, however, 
when used with hard waters, to form 
somewhat dense cakes, which become 
more or lees hard, are chaired, and 
cause overheating and consequent dam- 
age. This seems to be due to an 
excess of the salino constituent, for 
natural substances containing little 
alkaline base in proportion to organic 
constituent do not seem to give similar 


results. The saline ingredient is gene- 
rally caustic soda or soda ash. 

No attempt should be made to 
soften water or employ anti-incrusta- 
tora without first making a seai'ohmg 
mquiry as to the nature of the waters 
available and the scale they may form. 
No special law can be laid down 
for the softening of water or the use 
of anti-incrustators — the cause of the 
disease must fii’st be learned, and then 
the remedy may be safe and sure. To 
limit the materials used, by laying 
down a hard and fast rule, would be 
to cause injury and loss to the steam 
user. The best results are obtained 
by the employment of a man of skill, 
and the rigid working out of his 
suggestions. 

A writer in * Le Teclmologiste ’ dis- 
cusses the processes employed to pre- 
vent boiler mcrustatioufl under 3 
classes : (1) chemical ; (2) chemical 
and mechanical combmed ; (3) phy- 
sical. 

Chemical Processes. — These 
consist in the use of certain solvent sub- 
' stances introduced mto the boiler to 
precipitate salts contained m the water. 
The non-adherent, muddy deposits thus 
formed horn the calcareous matter are 
from time to time removed, that they 
may not by thoir presence be an ob- 
stacle to the action of heat. Colouring 
matters, dyewoods, and m general all 
woods coutaimng tannin, can be used 
for the purpose, when the waters con- 
tam neither sulphates nor chlorides. 
Various other products havmg for base 
focula, lime, and bai’yta, are also em- 
ployed with success ; but the constitu- 
tion of the substances used should be 
suited to the nature of the water. 
The chief inconvenience' in using these 
products is that most of tliem corrode 
the boiler-plates, and produce a froth 
in the water with wliich they are 
mixed, containing precipitated frag- 
ments, which, in consequence of their 
small size, are readily carried by the 
steam into the valves and cylinders of 
the engine, where they may mjurethe 
joints through friction, and cause an 
escape of the steam. 
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Clieinioo- Mechanical Pro- 
cesses. — In the prooMacB juat refer- 
red to, it is of course neue.sBary to open 
the boiler in order to remove the de- 
posits, and this may sometimes requiie 
a stoppage of work for an entire day. 
This disadvantage would be obviated if, 
instead of puttmg the anti-calcareous 
matters into the boilers, they were put 
in the feed water, and this water filtered 
(after heating) before being introduced 
into the bohcr. Apparatus of this kind 
is now very largely used, the precipitat- 
iug matters being mixed, by meohauioal 
agitation, with the feed water in lai-ge 
reservoirs. 'When the mixture is 
suffieieiitly complete, the muddy water 
is decanted during 10 or 12 hours, 
and filtered previous to use. 

Physical Processes. — By heat- 
ing the water toaliigli temperature, it IS 
possible to puriiy it from all the sedi- 
mentary matters ooutained in it. These 
matters are daoompoaed and precipi- 
tated, and cannot adhere to the walls 
of the vessel oontainiug them till the 
temperatui'e of the water is lowered. 
The temperatures at which the o.al- 
careous matters m-e preoipitated are 
the following ; — 

Carbonates of lime, between 176° and 
218° P. (80° to 120° C.). 

Sulphates of lime, between 284° and 
302° F. (140° tolfl0°C.). 

Chlorides of magnesium, between 
212° and 267° F. (100° to 126° C.). 

Chlorides of sodium, between S02° 
and 320° F. (150° to 160° C.) 

When the water contains only car- 
bonates of lime, it suffices to heat to a 
temperature of about 212°F. (100° C.), 
wliioli may easily be obtained from the 
exhaust steam of the engine, and with 
ordinary au'-pressui-e. When the water 
contains sulphates of lime or chlorides 
of sodium or of magnesium, as sea- 
water, it must be raised to a higher 
temperaluie, wliich lias to be obtained 
by heating under pressure. In this 
case, the steam must be taken from the 
boiler — a fact vvluoh proves obstructive 
to the geueral use of such apparatus. 

ITse of Zinc. — Tliio consists in in- 
troduomg into the boiler some small 


ingots or clippings of jduo ; it is 
then observed that the usual earthy 
Bubatauces, instead of forming a hard 
and adherent deposit, form a non- 
coherent crust, which can be readdy 
removed. If the water he very 
strongly impregnated vi-ith hme salts, 
the deposit, even if oohorent aud solid, 
does not adhere firmly to the boiler 
plate. The zme is converted into a 
white earthy mass, principally oxide 
of zinc. Ko trace of zinc can be 
detected in the water, and there is 
very little in the ordinary iuorustation, 
as the oxide of zinc forms a separata 
deposit. Experience has shown that 
about 2 lb. of zinc per month per 
horse-power is sufficient. The action 
of the zinc, being in contact with the 
iron boiler plate, is probably electrical, 
and, if hyth-ogeu be evolved in small 
bubbles, it would be sufficient to ac- 
count for the deposit being non- 
adherent and friable. 

Aboiler with clean jilates jnelded with 
1 lb. coal 7'6 lb steam, after two 
montlis only 6 ’4 lb. steam, or a de- 
crease of 17 per cent. At the same 
time the boiler had suffered by con- 
tinual working. Suppose a boiler free 
from inside crust would yield a saving 
of only 6 per cent, ni fuel (and this 
ligm-e IS taken very low compared ivith 
practical experiments), it would he at 
the same time a saving of 1 Jci. per cub. 
yd. of water If the oleauiug of 1 oub. 
yd. of water therefore costs less than 
1 Jd . , tins alone would be an advantage. 
For a loug time, efforts have been 
made to ffiid some means for tills 
purpose, and wo have reached good 
results with lime and oliloride of 
hai'iuiu as vs'oll as with magnesia pre- 
parations. But these preparations have 
many disadvantages. Corrosion of the 
holler iron and muriatic acid gas have 
been detected. Chloride of calcium, 
which 16 formed by using chloride of 
barium, increases the boiling-point 
considerably, and diminislieij the elas- 
ticity of steam , wlule the sulphate of 
soda, resulting from the use of carbo- 
nate of BOda, IB completely ineffectual 
against the boiler iron. It inoi'i^ses 
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the boiling-point of water loss than all 
other salts, and diminishes likewise 
the elasticity of steam. (Wulluer.) 

Magnesia. — In using magnesia 
preparations the precipitation is only 
very slowly and incompletely effected 
— one part of the magnesia will be 
covered by the slush and the formed 
carbonate of magnesia in snob a way, 
that it can no more dissolve in water 
and have any effect Dingler'a Polyt. 
Journ. ’). The use of carbonate of soda 
is also cheaper than all other above- 
mentioned substances. One miUi- 
rjmmme equivalent sulphate of lime 
in 1 litre = 68 grm. sulphate of lime 
in 1 cub. m. requiring for decomposi- 
tion : 120 gr. (08-88 per cent.) ohlonde 
of barium of commerce — cost, 0 • Ocf . 

Or 60 gr. magnesia preparation — 
cost, id. 

Or 56 gr, (90-98 per cent.) carbonate 
of soda — cost. O' lid. The propor- 
tions of cost by using ohloride of 
barium, magnesia preparation, carbon- 
ate of soda will be 6 . 6 : 4. 

Carbonic Acid. — Method adopted 
by Sohiibler, It is liquid oarboiuo 
acid, winch he brmga in a cylinder 
in connection with the boiler, winch, 
though cold, is still filled with 
water. The water hereby becomes 
saturated with carbonic acid. Tliis 
carbonated water then dissolves the 
carbonate of lime, the prmcipal part of 
the luorustatiou, and foi ms an acetous 
carbonate of luno, winch falls off, and, 
after removal of the water, the boiler 
wUl be found free from the incrusta- 
tion. 

Delfosse’s Patent. — If tlie boUer 
be stationary, and fed with fresh water, 
the amount of anti-petrifying mixture 
per horse-power for 336 hours’ con- 
sumption may be made by mixing to- 
gether 2 on. mm’iatc of soda, 2 dr. 
of dry tannic or gallic acid, 2j oz. of 
hyth'ate of soda, or 1 or J oz. of sub- 
carbonate of potash. Por locomotive 
boilers travelling an average of 140 
miles per day, the quantity of the 
mixture per horse power is increased 
one-fifth. If the water be brackish, 
or a mixture of salt and fresli, the 


muriate of soda is omitted, and instead 
12 oz. are used for 2| oz. of hyji'ate 
of soda, and 6 dr. instead of 2 of the 
dry tannic or gallic extract. The mix- 
ture is also prepared in tliis manner 
when sea water is used in the boiler. 
The patentee prefers introducing the 
mixture into stationai'y boilers in quan- 
tities for two, three, or more days, but 
locomotive and marine boilera are to 
be supplied daily with a portion of 
the mixture, corresponding with the 
amount of duty to be performed. 

The ‘ Chemical Engmeer ’ gives an 
account containing a number of com- 
pounds that have great efficacy in 
preventing boiler incrustation, 

Q-lycerme. — M. E. Asselin, of 
Paris, recommends the use of glycerine 
as a preventative. It iucreosea the 
solubility of combinations of lime, 
and especially of the sulphate. It 
forms with these combinations soluble 
compounds. When the quantity of 
lime becomes so great that it can no 
longer be dissolved, nor form soluble 
combinations, it is deposited m a 
gelatinous substance, which never 
adheres to the surface of the iron 
plates. The gelatinous substanoes thus 
formed are not earned 'with the steam 
into the cylinder of the engine. M. 
Asselin advises tlie employment of 1 lb. 
of glyoei'ine for every 800 lb. or 400 lb. 
of coal burnt. To prevent bofler in- 
crustation : — 

1. For a 6 H.P. boiler, fed with 
water which oontoins calcic sulphate, 
take : Cotechu, 2 lb. ; dextrine, 1 lb. ; 
crystallised soda, 2 lb. ; potash, ^ lb. ; 
cane sugar, J lb. ; alum, J lb. , gum 
arable, J lb. 

2. For a boUer of the same size, 
fed with water which contains lime ; 
Turmeric, 2 lb. ; dextrine, 1 lb. ; 
sodium bicarbonate, 2 lb. ; potash, 
^ lb. ; alum, J lb. ; molasses, J lb. 

3. For a Ixuler of the same size, fed 
with water which contains iron ■ Gam- 
boge, 2 lb. ; soda, 2 lb. ; dextrme, 
' 1 lb. ; potash, J lb. ; sugar, J lb. ; 
alum, J lb. ; gum arabic, J lb. 

4. For a boiler of the same size, 
fed with sea water ; Catechu, 2 lb, ; 
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■laubor’s salt, 2 lb. ; dextrine, 2 lb. ; 
-um, J lb. ; gum arabic, J lb. 

When these preparations ai’e used 
id 1 qt. of water, and in oidiuary 
laes charge the boiler every month ; 
ut if the incrustation is very bad, 
harge every 2 weeks. 

Filtering the feed is an excellent 
recaution, and should be universally 
dopted ; but to prevent the oorro- 
ive action in marine and other boilers 
f substances which no filtering can 
rrest, Rowan thinks nothing better 
an be suggested than forming on the 
iterior surfaces an artificial coating of 
aloium sulphate and magnesium hy- 
rate, in praportious varying with the 
ireaaure carried in the boiler. The 
iixtui'6 can be easily fed in in the 
orm of a thin whitewash with fresh 
rater , but to obtain the best results 
t should be supphed at the commenoe- 
aent of the boiler's career, before 
orrosion has unfitted the surfaces of 
he plates for the adherence of the 
iroteotive coat. It is claimed that 
?hen once hordened by heat, the arti- 
loial scale thus made with fresh water 
annot be dissolved by fresh water, 
,ud is not likely to be afi'eoted by the 
mall quantity of sea water which may 
eak in ; that its thickness is quite 
inder control ; and that it is safe and 
ree from the trouble attending the 
leaping up of a salt scale. 

Boiler and Pipe Cover- 
iNa Compositions, to 

PREVENT LOSS OF HEAT. 
[See also Silicate Cotton ob Slaq- 

WOOL.) 

(a) Take a bushel of fire-clay, a 
oushel of common clay, a bushel of 
low dung, 3 pints of tor, a peck of fine 
miles, and a small quantity of plas- 
lerer's hair. Moisten with water and 
nix to the consistency of mortar. 
The following is the method of applica- 


tion.* First heat the boiler or pipe 
surface to about 120° F. , then with the 
hand or a cloth, or a suitable brush, 
rub a thin coat of the mixture on to 
the boiler. Theobject of tliis is to got 
the material to adhere. When this 
is done (and left rough, not smoothed), 
the first coat can be put on. This is 
applied with a trowel and should not 
be more than ^ in. to | in. thick. Let 
it be very roughly fimslied, to make a 
key for the next coat, and let it stand 
one day to dry. Moisten the dried 
surface with water or some of the 
mixture diluted to a wash and apply 
the second coat, leaving this rough, as 
the last, and aUoiving it a day to dry. 
Repeat the process for the last coat, 
but this can bo trowelled smooth. 
The three coats should make at least 
2 in. thick, while in certain cases four 
coats and a total tliiokness of 3 in. are 
needed. In oertam cases, plaster is 
mixed with the last coat so os to admit 
of a good finish ivith the trowel. If 
there is any likelihood of the ooveiing 
being knocked or roughly used, it can 
have a final covering of damp canvas 
put on while the last coat of composi- 
tion is soft. When dry the canvas is 
painted. In some oases fine wire 
netting is put over the covering, 
With pipes of moderate sixe, the canvas 
covering, if used, is out into strips. 

6 in. wide, and wound on spirally. 

(5) Take 6 ports sifted coal ashes, I 
parts fire-clay, 1 part common clay, 
2 parts plaster of Paris, 1 part of flour, 
2 pirts cow dung, clear of straw, 2 
parts cow-hair, J part of coal tar, and 
mix altogether to the coiisistenoy of 
mortar, using what water is necessary 
for this. Apply exactly the same as 
with the preceding recipe (a). 

(c) 6 cwt. of fossil meal,t 5 owt. 
fine road dust, 6 owt. cow dung, 1 
cwt. fire-clay in powder, about a bushel 
of finely out chaff’, 4 lb. well separated 
cow-hair. Tills, when well mixed, 
can be stored dry and when required 
for use moistened with water to the 

* The method here described hne to be fol- 
lowed with nearly all compositions of the kind. 

i* Afeo known as " Ilieselguhr." 



Boilbr aud Pipe CovERmo- Compositions. 


153 


oonsisteucy of mortal'. A rather 
apeoial feature with thia, aa -with all 
similar mixtures is that well working 
it in the moist state tends to toughen 
and improve it. Apply thia mixture 
as described with the first recipe (a). 

(d) A mass highly recommended is 
prepared as follows ; 100 parts by 
weight of finely ground limestone, 360 
of finely ground coal, 260 of pulverised 
clay, 300 of fine ashes from boiler- 
flues are thoroughly mixed with 600 
of water and 10 of sulphuric acid of 
60°B6., and after adding 16 of hair 
(cow-Iiair or oall-hair) the whole is 
made as homogeneous aa possible. 
The article to be covered should, if 
possible, be previously heated. The 
mass is then gradually applied in 
separate layers, each about | m. thick, 
until a thicknesa of 2 to 2| in. is 
attained. The whole may flimlly be 
painted any colour desired, 

(e) Boil 1 lb. enob of rioo flour, rye 
flour, cows’ hair and treacle with 160 
qt. of water, and gradually and with 
constant stirring add 80 lb. of infu- 
sorial earth or fossil-meal Apply the 
mass in several layers to the lukewarm 
pipoB. 

(/) Waste of cork, asbestos, gypsum 
and oemont, aU finely ground, are, 
shortly before use, made with water 
into a paste of the consistency of 
mortar. The resulting mass is applied 
■with a trowel to the objects to be 
insulated. It answers the purpose 
far better than masses containing hair, 
glue, treacle, etc., as it is uot subject 
to putrefaction or fermentation, nor 
destroyed by heat. It bemg a very 
poor conductor of heat the highest 
useful effect can he attained ; it 
adheres weU and is very durable. 

(ff) Felt, cork waste, mineral wool 
either made into suitable forms and 
atteohed to the pipe, or filled into a 
casting surrounding the pipe, and with 
or without an air space about the pipe, 
are much used for the above purpose. 


Book-Biuding and Book 
Rep AIRING. 

IT' 

By “ binding ” a book is meant the 
arrangement of the “ sheets " oompos- 
ing it, with maps, plates, eto., in 
proper sequence, within a pair of 
covers, of various material, ■with or 
■without ornamentation, and in such a 
manner that the pages can be turned 
over separately without being de- 
tached. The art is divided into a 
number of operations. 

Eolding. — The first step is to fold 
the printed sheets evenly, by laying 
them on a table ■with the “ signa- 
tures " (figures or letters on the first 
page of each sheet) at the left side 
faoing downwards. The sheet is 
folded over from right to left, care- 
fully placing the “ folios ” (numbers 
of the pages) together, and held so 
while the folding-stick, carried in the 
right hand, is drawn across the sheet, 
creasing the centre. Next the folder 
is held where the new crease is to be 
made, and the top half is folded 
downwards in the same even manner. 
This order is repeated till the sheet 
assumes the form of a page. 

Books that have already been folded, 
and issued in numbers, must be 
“pulled to pieces’’ or divided before 
binding. The parts being arranged in 
order, the outside wrappers are torn 
away, and each sheet is pulled out 
singly, cutting any thi'sad used in 
sewing the centre of the sheet at the 
hack. Even if the sheets havs not 
been properly done in the first 
instance, refolding is not often re- 
sorted to, the previous creasing ren- 
dering the paper hable to be torn ; 
books that have been hound and cut 
would be rendered worse by refolding. 
The edge of each sheet (from a folded 
work) being cleared of all adhering 
glue, etc., the book is ready for the 
next process. In large estabhshments 
foldmg IS done by machine. A very 
useful auxiliary to hand folding is a 
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revolving table carrying the sheets in 
succession before the gatherers. 

Bmtvtig andjialling . — The object of 
these processes is to make the book 
solid. Use is made of a stone or iron 
slabj perfectly smooth, and bedded 
with great sohchty ; and a bell-shaped 
hammer, weighing about 10 lb., witha 
short handle fitting the hand. The 
faces of both hammer and “ stone ” 
must he kept clean, and it is well to 
lay a piece of paper above and below 
the “sections” when beating, or the 
repeated concussion will glaze them. 
Each “ section ” or lot should be 
.about J in. thick, that will be 16-20 
sheets, according to the tliickness of 
paper. The section is held between 
the fingers and thumb of the left hand 
resting on the stone ; the hammer, 
grasped fii’mly in the right liand, is 
raised and brought down with rather 
more than its own weight on the sec- 
tion, which is continually moved round, 
turned over and olianged about, in 
order that it may be equally beaten 
all over. By passing between the 
fingers and thumb, it can be felt 
whether it has been properly end 
evenly beaten. In each blow of the 
hammer, the face must fall fairly on 
the body of the section ; if the ham- 
mer IB used so that the greatest weight 
falls outside the edge of tho sheets, 
the paper will break away as if cut. 
After each section has boon beaten, 
the whole are put together and beaten 
again. 

Rolling sometimes replaces beating. 
But all books should not be rolled, and 
it IB essential to know how and when 
to use the beating hammer, and when 
the rolhng machine. Old books should 
on no account be rolled. The early 
printing presses exerted such pressure 
on the typo that tho paper round the 
margins la often 2 or 3 times as tliick 
as the printed portion. For modern 
work, tho rolling machine is, as a rule 
hotter than the hammer. 

For rolhng the book is also divided 
into sections but fewer sheets are taken 
— from 6 upwards according to tho 
quality of tho work. Tho shoots are 


placed between tins, and the whole 
passed under a roUer, which is ad- 
3 UBted to the thickness of the sections 
and the power required, by a screw pro- 
vided for the purpose. Some hmders 
execute rolling, at a small charge, for 
others. 

Collating’. — Each sheet or leaf 
must be put in its proper sequence, ac- 
cording to the “signatures.” Plates 
are Dimmed or cut to the proper size 
before being placed in the book ; and 
maps that aie to be folded must be 
put on “guards.” A map mounted 
on a guard of the size of the page may 
be kept laid open on the table beside 
the book, wliioh can be read at any 
part without oonceahng tho map ; this 
is called “ throwing-out ” a map. 

For collating, the book is held in 
the right hand, at the right top corner, 
a turn of the wrist bringing the back 
to the front. Tho seotious are fanned 
out and with the loft hand brought 
hack to an angle, winch will cause 
them, when released, to spring for- 
ward, so that the letter on the right 
bottom corner of each sheet is seen and 
released m suecession. The hook 
must always bo boaton or rolled before 
ploomg plates or maps, ospooially if 
they are coloured. 

After asoortaining that the letter- 
press is perfect, tho jilates are collated 
and squared with a sliarp knife and 
straight-edge. If printed on paper 
larger than tho hook, the plates must he 
cut down to tlio book size, leaving less 
margin at the back than there will be 
at the fore-edge when the book is cut. 
Fiontispiece jilates face to the left ; 
but as a geiioial rule, plates should be 
placed on the right hand, so that on 
opening the book they face upwards. 
With plates at a right-angle to the 
text, the inscriptions are placed on tho 
right margin, whether the plate faces 
to the right or loft. Plates on thick 
p,aper must be “guarded,” either by 
adding a piece of paper of tho same 
thickness, or liy cutting a piece oil' the 
plato and rejoining with a strip of 
linen, so that tho plate works on a 
linen Imige. The width between the 
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guard and the plate must equal the 
thioknesB of the paper. Cardboard 
plates are strengthened by putting 
linen at both back and front. If a 
book consist of plates only, seutions 
may be made by placing 2 plates and 2 
guards together, and sewing through 
the centre between the guards, leaving 
a space between the guards to form the 
back. 

Maps are best mounted on the finest 
linen (which takes up the least room 
in thiokness), out a little larger than 
the map, with an additional piece loft, 
on which to mount the extra paper, 
which throws the map out. The 
latter is trimmed at its back fli-at, then 
brushed with rather thin paste ; the 
pasting-board bemg removed, the linen 
is laid ou, gently rubbed down, and 
turned over, so that the map comes 
to the top ; the white paper is then 
placed a little away from the map, and 
the whole is well rubbed down, and 
finally laid out flat to dry. Tlie paste 
must be clean, free from lumps, and 
used very evenly and moderately. 
The map, when dry, is trimmed all 
round, and folded to its proper size — 
a little smaller than the hook will be 
when out. 

With all folded maps or plates, a 
correspondiug tliiokuess must bo placed 
in the backs where the maps go, or 
the fore-edge will be tbioker than the 
back. Pieces of paper called guards, 
folded J-1 in. in width, according to 
the size of the book, and placed in the 
back, are sewn thi-ough as a section ; 
but care must be taken that the 
guards are not folded so large as to 
overlap the folds of the map, or the 
object of their being placed there ivill 
he defeated. It is easy to ensure the 
pasting being straight along the edge 
of a paper plate by placing a strip of 
waste paper to mark the hmit and 
receive the spreading of the brush. 

Having placed the plates, go through 
them again when dry, see that they 
adhere properly, and break off or fold 
them over np to the pasting, with a 
folding-stick, so that they will lie flat 
when the book is open. Coloured 


plates should be looked after during 
the whole of binding, especially after 
pressing. The gum on their surfaces 
may cause them to stick to the letter- 
press ; m this case do not try to tear 
them apart, but warm a polishing 
iron, and pass it over the plate and 
letter-press, laying a piece of paper 
between the iron and the book to 
avoid dirt. The heat and moisture 
wUl soften the gum, and the surfaces 
can then be vary easily separated. 
Rubbing a little powdered French 
chalk over the coloured plates before 
stickmg them m, acts as a preventive. 

If a book is entirely composed of 
single leaves, it should be collated 
properly and the plates placed in their 
places, squared and broken over, by 
laying a straight-edge about Jin. from 
the back edge, and running a folder 
under each plate, thus liftmg it to the 
edge of the runner. The whole book 
is then pressed for a few hours and 
taken out ; the book, previously 
roughed with the side edge of a saw, 
is glued up, thus. The book is put 
into the laying press between boards, 
with the back projecting about J in. ; 
the side edge of the saw is then drawn 
over it, so that tho paper is rasped ; 
the back is then sawn in properly, as 
explained m the next section, and the 
whole back is glued. After drying, 
the book is separated into “ sections " 
of 4, 0, or 8 leaves, according to the 
thickness of the paper, and each 
section is then “oveioast" or "over 
sewn ” along its whole length. The 
thi'ead being fastened at the head and 
tail (top and bottom), eaoh section is 
made independent of the others. Tho 
seotiouB are then (2 or 3 at a tune) 
gently struck along the back edge with 
a hammer agamst a knooking-down 
iron, to imbed the thread in the paper, 
or the back would be too thick. Hav- 
I ing placed the plates, the book is put 
. into the press for a few hours, when 
[ it will be ready for “ marking up ” if 
' for flexible sewing, or for ‘ ‘ sawing 
m,” if for ordinary work. The presses 
used by bookbinders are called ‘ ‘ stand- 
ing ” and “laying," the Utter name 
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being obviously a corruption of “ly- 
ing.” 

For interleaving writing psiper be- 
tween the leaves of letter-press, the 
hook must be properly beaten or 
roUed, and each leaf out up with a 
hand-knife, both at the head and 
fore-edge ; the writing paper is then 
folded to the size of the book and 
pressed. A single loaf of writing 
paper is fastened in the centre of each 
section, and a folded leaf is placed to 
every folded letter-press leaf, by in- 
serting the one within the other, 
leaving to every other section a folded 
writing paper outside, putting them 
all level with the head ; the whole 
book is finally well pressed. 

Fig. 61 illustrates methods of in- 
serting guards : in A, a is the guard, 
i the hnan hinge, and o the plate ; in 


-A 


O' 


Ito. ai. 


B, a ore the guards, covered on each 
side with linen, and b are the plates, 
the dot between the guards indicating 
where the sewhig through takes place ; 
in 0, wliioh is B closed, are the linen- 
oovered guards, and b the plates. 

Marking up andSawing In.— 
After having been for a night in the 
jiress, the book is again collated, 
knocked straight at both head and back, 
and put into the laying press between 
boards, projecting beyond them about 
I in; The hoards are held between 
the fingers of each hand, and the back 
and head are knocked alternately on 
the oheek of the press ; the boards 
being then withdrawn the required 
distance from the back of the book, 
the book and boards are held tightly 
with the left band, and the whole care- 
fully lowered into the press, the right 
hand bemg employed to screw up 
tightly, holding the hook quite straight, 
and firmly. 


If the hook is to have ‘ ‘ fiexihle ” 
binding, it is not sawn in, but marked, 
the dififerenoe being that the oord is 
outside the sheets, mstead of being 
imbedded in the back in a groove made 
by the saw. 

For the flexible binding of an ordi- 
nary 8vo volume, to he out all round, 
the back is divided into 6 equal por- 
tions, leaving the bottom or ‘ ‘ tail ” 
J in. longer than the rest, to accom- 
modate an optical illusion, by which, 
if the spaces were all equal, the bot- 
tom one would appear to ho the 
smallest. The marks on the back are 
exactly squared, and marked pretty 
black with a lead pencil. The bead 
and tad are next sawn in to imbed 
the chain of the kettle-stitoh, at a 
suffloient distance to prevent the 
tlu'ead being accidentally divided in 
cutting. Great accuracy is ab- 
solutely necessary in flexible 
Work, especially in the marking 
up, as the bands on which the 
, book 18 sewn remam visible after 
' covering. A very small book, 
suoh as a prayer-hook, is marked 
up for 6 bands, but only sewed 
on 3, the other 2 being fastened 
on as false bauds when the book is 
ready for covering. 

A book that is to be “ sawn in ” is 
marked up as for flexible work, but 
the back is sawn, both for the bands 
and “ kettle-stitch," with a tenon saw, 
having the teeth not spread out too 
much, and of suitable width of cutting 
face. The out must not enter too 
deeply, and must in all coses he 
guided by the thickness of oord to 
be used. The size of the book deter- 
mines the thickness of the cord ; 
suitable kin ds can he purchased, being 
known by the size of the book as 
8vo, 4to, etc. Loose cording causes 
great inconvenience, and necessitates 
puting a lot of glue into the grooves 
to keep the oord in place. On the 
other hand if the saw-outs are not 
deep enough, the oord wdl stand out 
from the back, and be seen when the 
book is finished, if not remedied by 
extra pieces of paper between the 
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■bands when lining up. Double thin 
cord is better than single thick for 
large books, because thin cords will 
imbed themselves in the back, whereas 
a large one will not, unless very deep 
and wide saw outs be made. Large 
folios should be saivn on 6 or 7 bands, 
but 6 is the right number for an 8vo, 
from which all other sizes can be 
regulated. 

Se'wing. — The “ seiviug press,” Fig 
62. consists of a bed a, 2 screws 6, and 



a “beam " or crossbar o, round which 
are fastened 6 or more “ lay cords ” d ; 

B pieces of cord out from the baU, in 
length measming about 4 times the 
thickness of the book, are fastened to 
the lay cords by slip knots, the other 
ends being fastened to small pieces of 
metal called “keys” e, by twisting 
the ends round twice and then making 
a “half hitch.” The keys arc passed 
through the slot / in the bed of the 
“press,” and the beam is screwed up 
loose enough to allow the lay cords to 
move freely backwoi'ds or forwards. 
The book being on the bed of the 
press, with the back towards the 
sewer, a few sheets are laid against 
the cords, and exactly to the marks 
made on the back of the sections ; 
when quite true and perpendicular, 
they are tightened by screwing the beam 
up. If the cords are a little to the 
nght the sewer can get his left arm to 
rest better on tho press. 

Fig. 63 repiesents the course of the 
thread in sewing the sheet to the 
bands ; a being the back of the book, 


h the thread, and c the cord, an ar- 
row indicatmg the direction of the 
thread. 



ou 

Fic. 03, 


The first and last sections are 
strengthened by overcasting with 
cotton. The first sheet is laid against 
the bands, and the needle is introduced 
through the kettle-stitch hole ou the 
right ^ead) of the book ; the left hand 
being inside the centre of the sheet, 
the needle is taken with it, and thrust 
out on the left of the mark made for 
the first hand ; the needle is taken in 
the right hand, and again introduced 
on the right of the same band, thus 
making a complete circle round the 
band. This is repeated with each 
succeeding band, and the needle is 
finally brought out of the kettle-stitch 
hole on the left (tail) of the sheet. 
Another sheet is placed on the top, 
and similarly treated, by introduoing 
the needle at the left end (tail) ; and 
when taken out at the right end (top), 
the thread is fastened by a knot to the 
end, hanging from the fimt sheet, winch 
is left long enough for that purpose. 
As a thread is used out, another is 
joined to it, making it continuous , the 
knots must be made very neatly, and 
the ends cut off. A third sheet having 
been sewn like the others, the needle 
is brought out at the kettle-stitoh, 
thrust between the two sheets first 
sewn, and drawn round the thread, 
thus securing each sheet to its neigh- 
bour by a kind of chain stitch. This 
is the strongest way of sewing, and 
takes 3 or 4 times as long as ordinary 
sewing. The thread must be drawn 
tight each time it passes round the 
band, and finally properly fastened off 
at the kettle-stitch, or the sections will 
work loose in time. The cord for 
flexible work is called “ flexible ” ; it 
is twisted tighter and is stronger than 
any other, Marshall’s being the best. 
The thickness of the cord must be pro- 
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portioned to the size and thickness of 
the book, and will jiartly depend on 
whether the sheetsore halves orwholea. 
Too thick a thread mil make the 
‘ ‘ swelling ’’ (the rising caused in the 
back by the thread) too much and pre- 
vent a proper rounding and a right 
sized “gi'oove” in backing. With 
thick or few seotiona, a thiok thread 
must be used to produce a good groove. 

In a book of moderate thickness, the 
sections may be knocked down by occa- 
sionally tapping them with a piece of 
wood loaded at one end with lead, or 
with a thick folding-stick. In the 
kettle-stitch, the thi-ead must not be 
drawn too tight in making the chain, 
or the tliread wiU break in backing , 
nor left too alack, or the sheets will 
wear loose. The last sheet should be 
fastened with a double knot round the 
kettle-stitch, 2 or 3 sections down, and 
that section must be sewn aU along. 

Ordinary sewing differs in that the 
thread is not twisted round the cord. 
The oord fits into the saw outs ; the 
thread is passed over the oord, not 
round it, and then along the section, 
out of the holes made, and into them 
again, the kettlo-stitoh being made in 
the same way. In this style, the back 
of the book can be better gilt ; in flexi- 
ble work, the leather is pasted to the 
haok, and is bent each time the Ixiok 
is opened, incurring a risk of the gold 
bre^ug away from the leather in wear. 
Books sewn in the ordinary method are 
made with a hollow hack, and when the 
hook is opened, the crease in the hack 
is independent of the leather covering, 
so that the lining of the haok only is 
creased, and the leather keeps its form 
because the lining gives it a spring 
outwards. Morocco leather is always 
used for flexible work. Ordinary sew- 
ing is adapted for books tliat do not 
require great strength, such as library 
bmdings , but a book for constant 
reference or daily use should be sewn 
flexibly. 

In the method called ‘ ‘ flexible not 
to show,” the book is marked up in the 
same way as fur flexible, and is slightly 
scratched on the hand marks with the 


saw, but not deep enough to go through 
the sections. Then a tlim cord is 
doubled for each band, and the book is 
sewn in the ordinary flexible way. Tlie 
cord is knocked into the back in for- 
warding, and the leather may be stuck 
on a hollow back with liauds, or to the 
back itself mthout liands. 

Very thin seotion.s, or half sheets, if 
the hook is vary thick, may he sewn 
“ 2 sheets on,” i.e. the needle is passed 
from the kettle-stitch to the first baud 
of tho first sheet and out, then another 
sheet 18 placed on the top, and tho 
needle is inserted at Ho. 1 hand and 
brought out at No. 2 ; the needle is 
agam inserted m the first sheet and in 
at No. 2 band and out at No. 3, thus 
treating the two sections iis one, in 
which way, obviously only half as much 
thread mil ha m the back. With 
books that liave had the heads cut, it 
is necessary to open each sheet care- 
fully up to the back before it is placed 
on the press, otherwise the centre may 
not he caught, and 2 or more loaves 
will fall out after the hook is bound. 

Books composed of single leaves are 
overcast, and each section is treated as 
a section of an ordinary hook, the only 
difference being that a strong paper 
lining should be given to the back 
before covonng so that it cannot 
“ throw up.” As already detailed for 
volumes of maps and plates. 

iPorwarding'. — For “ end ” papers, 
the coloured paper is pasted on white, 
the style of binfhng deciding the choice. 
The usual kinds are as follows. 

“ Cohb " paper (used generally for 
half-calf bindings with sprinkled edge, 
or half-calf gilt top) is stained various 
shades and colours in the making, 
brown or sage gi'eeu being the colom'B 
most favoured. 

“Surface " paper has one side pre- 
pared with a layer of colour, laid on 
with a brush very evenly , some kinds 
are left dull, others are glazed. Darker 
colours are generally chosen for re- 
ligious books, and lighter for cloth or 
case work. Many other kmds aro put 
into ** extra ” bindings with good effect 
e.g. a cream of fine colour and good 
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quality in a morocco witli clotli or 
morocco joints. 

Marbled*^ paper has colours dis- 
posed on it in mutation of marble, pro- 
duced by aprmklmg prepared colours 
upon a coating of size made from an 
emulsion or resinous solution. See 
“Marbling.” 

“ Printed'* and fancy " papers may 
be bought in any variety. “ Coloured 
paste ” paper may be home-made. 
Some colour is mixed with paste and 
soap till it IS a little thicker than cream, 
then spread upon 2 sheets of paper 
with a paste-brush ; the sheets ai-e 
next laid with their coloured surfaces 
in contact, and when separated will 
bear a wavy pattern. The paper is 
hung up till diy, and glazed with a hot 
iron. 

Having decided upon the kind of 
paper to use, out and fold 2 pieces to 
the size of the book, or a trihe larger 
especially if the book Ima been alre^y 
cut ; also prepoi’o 2 pieces of white 
paper in the same way, Tliis done a 
white paper ia laid down, folded, and 
very evenly brushed with moderately 
thin paste ; the 2 fancy papers are laid 
on the top, level with the back or 
folded edge , the top fancy paper is 
pasted and the other white is laid on 
that *, next take them h'om the board 
and after a squeeze in the press, hang 
them up separately to dry. Thus one 
half of the white will adhere to one 
half of the marbled or fancy paper. 
"When dry, they ai’e folded in the old 
folds and pressed for J hour. As 
many as 10-15 pairs may be done at 
once, by commencing with 1 white, 
then 2 fancy, 2 wlutc, and so on, 
always pressing, to ensure the surfaces 
adhering properly, then hanging up to 
diy, and when dry, pressing again, to 
make them quite flat. 

In pasrtiug be sure to draw the brush 
well over the paper and away from the 
centre, towards the edges of the paper. 
Take just enough paste on the brush to 
make it slide well. See that the whole 
surface ia pasted ; remove all hairs and 
lumps from the paper, or they will 
mark the book ; and never attempt to 


take up the brush from the paper before 
it is well drawn over the edge, or the 
papei' will stick to the brush and turn 
over, with the risk of pasting the under 
side. 

Pasting up. — In every book, the 
first and last sheet, which have been 
overcast as mstructed, must be 
“pasted up” ; and if the book has 
too much “swelling,” it must bo 
tapped down gently with a hammer, 
holding the book tightly at the fore- 
edge with the left hand, knuckles 
down, and restmg the back on the 
press, A better plan is for the back 
to be knocked flat on the laying 
press, placed in it without boards, 



so that the back projects, screwed 
up tightly, so that the sheets cannot 
shp ; a knocking-down iron is then 
placed against left side of the book 
and the back is hammered against 
it. The “ slips” or cords are pulled 
tight, each with the right band, the 
left hand holding them against the 
book so that they shall not be drawn 
through. Tlie process is illustrated 
in Fig. 64 : tt, press ; 6, knockmg- 
down iron j G, book. 

Pasting on the End Papers. — 
For each side of the book, a singlo leaf 
of white papa’, somewhat thicker than 
that used for the ends, is cut. Lay 
the end papers on a board or on the 
press, with the pasted side uppermost, 
and put the single leaves on the top. 
Fan them out evenly to a proper 
width (about a J in for an Svo), lay 
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a piece of waste paper on the top, and 
paste their edges. Having thrown 
the slips hack, the white flyleaf is put 
on the book, a little way from the 
back, the made ends on the top are 
placed even with the back, and the 
book is again left to diy beneath a 
weight. 

Very heavy or large hooks should 
have bookbinders’ cloth or leather 
“joints" matching the colour of the 
cover, morocco being mostly used for 
leather joints. Oloth joints may be 
added either when the ends are bemg 
put on, or when the hook is ready for 
pastmg down. Now the oloth is cut 
1-3 in., according to the size of the 
hook, and folded quite evenly, leaving 
the aide of the oloth to go on the book 
the width intended to he glued ; thus 
a width of 1 in. should be folded J on 
one side, leaving i on the other, and 
putting the i on the hook. Having 
glued the smaUeat fold, the white fly- 
leaf is put on, and the fancy paper on 
the top. The difference here is that 
the paper is single, or is out to the size 
of the hook and pasted aU over It is 
best to paste the marble paper, put on 
the white, rub well down, and lay 
them between millboards to dry. 
Finally a piece of waste or brown paper 
may bo slightly fastened at the back 
over the whole, turning the oloth 
doivn on the hook to keep it clean and 
prevent injury. 

When the oloth joint is to be put 
on after the book is covered, the fly- 
leaves and ends are only edge-pasted 
to the hook just to hold them while it 
is being bound , when the hook is to 
be pasted down, the ends are lifted 
frorp it by running a thin folding- 
stick between the ends and the book. 
The cloth is out and folded as before, 
fastened on, and the ends and fly- 
leaves are propeily pasted in the back. 
Morocco joints are always put in after 
the book is covered. 

Cloth joints go in better at the same 
time as the ends, taking care that the 
ends are quite dry after being made 
before attaching them, or their damp- 
ness wiU cause wrinkles. 


The ends being quite dry, the slips 
are unravelled and scraped with a 
bodkin and a knife-baok, so that they 
may with greater ease be passed 
through the holes in the millboard, 
and the cord he more evenly distri- 
buted and beaten down, to prevent 
I their hemg seen in the covered hook. 

Trimming'. — If the hook is to be 
uncut, or to have a gilt, 'top, the rough 
edges are “ trimmed " off with a very 
sharp knife or shears. The book is 
knocked up straight, laid on a smooth- 
planed “trimming board,” and com- 
passed from the back as a guide ; a 
straight-edge is laid on the compass 
holes, and the fore-edge is out. The 
object being merely to make the edges 
true, only the rough and dirty edges 
ore taken off, leaving the hook as 
large as possible. Sometimes the 
book is put into the cutting press, and 
the overplus is taken off with a 
“round plough,” especially if a num- 
ber of books are to be done together. 
It is better to use the straight-edge 
and knife for the fore-edge and tail, and 
to out the top when the boards are on 
the book. 

Glueing up. — Glue is now apphed 
to the hack to hold the sections to- 
gether, and make the bsiok firm during 
the rounding and backing. Knock the 
book perfectly true at its back and 
head, and put it into the laying press 
between 2 pieces of old mdlboard ; 
eitpose the back, and let it project 
from the hoards a little, the object 
being to hold the hook firm and to 
keep the slips close to the sides, so 
that no glue shall get on them ; then 
with glue, not too thick, hut hot, glue 
the back, rubbing it m, and taking the 
overplus off again with the brush. 

A h an dful of shavings is sometimes 
used to rub the glue in, and take the 
refuse .away, hut a great quantity of 
glue IB thus wasted. The Germans 
mb the glue in with the hack of a 
hammer, and take away the overplus 
with the brush ; this is better than 
using shavings. The hack must not 
be allowed to get too dry, before it is 
rounded, or it will have to he damped 
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witb a sponge, to give the glue the 
elasticity required, but being wet is 
worse than letting it get too diy 
The book should be left for about an 
hour, or till it no longer feels tacky 
to the touch, hub still retains its flexi- 
bility. A flexible bound book should 
be rounded fli'st, using a Imckiug 
board to bring the sheets round, ; 
instead of a hammer , then the Imck 
is glued, and a piece of tape is tied 
round the book to prevent its going 
back flat. 

All books are not glued up in the 
press , some workmen knock up a 
number of books, and, allowing them, 
to project a little over their press, 
glue the lot up at once ; others, again, 
hold the book m the left hand, and 
draw the brush up and down the back. 
These last methods ai'e, however, only 
practised m “cloth shops,” where 
tjooks are bound or cased at very low 
prices. The proper way is to put the 
book in the press *, and if more than ' 
one, they should be laid alternately 
back and fore-edge, with the back pro- 
jecting about J in., and allowed to 
dry spontaneously, on no account 
being dried by the heat of a Are, as 
all artificial heat in drying in any pro- 
cess of bookbinding is injurious to the 
work. 

Rounding. — “ Rounding "applies 
to the back of the book, and is prelim- 
inary to booking. In rounding the 
back, the book is laid on the press 
before the workman "with the fore-edge 
towards him, and held with the left 
hand by placing the thumb on the 
fore-edge and fingers on the top of the 
book pointing towards the teok, so 
that by drawing the fingers towards 
the thumb, or by pressing fingers and 
thumb together, the back is drawn 
towards the workman at an angle. 
The back is then struck gently with 
the flat or face of the hammer, begin- 
ning in the centre of the back, still 
dra>vmg the back over with the left 
hand. The book is then turned over, 
the other side is treated in the same 
way, and so continually changed or 
turned until it has its proper form, 


which should be about ^ of a cii'cle. 
When sufficiently rounded, it is exam- 
ined to see if one side be perfectly 
level with the other, by holding the 
hook up and glancing down ihs back, 
and gently tapping the places where 
uneven, until it is perfectly uniform. 
The thicker the book, the more diffi- 
cult to round it , and some papers will 
be found more obstinate than others, 
so that great care must be exercised 
both m rounding and Imcking, as the 
fore-edge whei i cut will have exactly the 
same form as the back. 

Backing. — “ Backing • boards ” 
should be rather longer than the book, 
somewhat thicker than cutting-boards, 
and with their tops planed at an angle, 
so that the sheets may fall well over. 
Hold the book in the left hand, lay 
a, board on one side, a little away fi'om 
the back, taking the edge of the top 
sheet as a guide, the distance to bo a 
trifle more than the thickness of the 
boards to be used. The book, with 
the backmg-board is then tm'ued over, 
holding the boards to the book by the 
thumb, 80 that it does not shift ; next 
lay the other board at exactly the 
same distance ou the other side. The 
whole is now held tightly by the loft 
baud, and lowered into the press. 
The boaids may possibly have shifted 
a little during tho process, and any 
correction may now be made whilst the 
press bolds the book before screwing 
up tight, such as a slight tap with the 
hammer to one end of a board that 
may not be quite straight. Should 
the boards however be not quite ti'ue, 
it will be bettor to take the whole out 
and readjust them, rather than lose 
time in trying to rectify the irregu- 
larity by any other method. 

The book and boards being lowered 
flush with the cheeks of the press, 
screw it up as tightly as possible with 
the iron hand-pin. The back of the 
look must now be gently struck ^vith 
the liook of the hammer, holding it 
slanting, and beating the sheets well 
I over towards the backing-boards. 

I Commence from the centre of the back 
and do not hit too baid, or the dent 
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made by the hammer will show after 
the boot lia.s been covered. The back 
is finished with the face of the hammer 
bringing the sheets well over on the 
boards so that a good and aohd groove 
may be made. Each side is to be 
treated in the same way, and have the 
same amount of weight and beating. 
The back must receive a giadual 
hammering, and the sheets when 
knocked oneway must not he knocked 
back again. The hammer should he 
swung with a cu'oular motion, always 
away from the centre of the hack. 
The hook, when opened after backing, 
should he ontii-aly without wi-inkles. 
Backing and cutting constitute the 
chief work in forwarding, aud if these 
are not done properly, tho hook cannot 
he square aud soUd — gi-eat essentials m 
bookbinding. 

Backing fiexihle work is a little more 
difficult, as the slips are tighter ; other- 
ivise the process is exactly tho same, 
only care must be taken not to hammer i 


Millboards. — The workman 
should take advantage of tho period 
of drying to select the proper thickness 
of boards, aud hue them with paper 
on one side or both. 




the cord too much, and to bring over j 
he sections very gently, in order not 
0 break the sewmg thread. 

Fig. 66 illustrates a section of a I 
book in the press before hooking j a, ! 
press ; S, baking-hoards ; c, book. 
Big. 66 repiesents a section of the 
same book in the press after backing. 


Fio 06 . 

First squoi’o the edge which is to go 
to the buck of the book, in the cutting 
press, using a cutting-board for one 
side termed a “runner,” and another 
called a “ cut-agaiust ” 
for the other aide. These 
are to save the press from 
being out ; and a piece of 
old millboard is generally 
placed on the out-agninsL, 
BO that the plougli-kmfe 
does not cut up the latter 
too quickly . The boards, 
if for whole-binding, are 
lined on both sides with 
paper ; if for half -binding, 
on one side. The reason 
for Imiug is to make the 
boards curve inwards to- 
wards the book. The 
various pastings would 
cause the board to curve 
the oouti-ary way if it 
were not lined. It may 
be taken as a general 
rule that a tliinuor board when pasted 
will always draw a thicker one. If the 
boards are hned on both sides, paper 
is cut double the size of the boards ; 
if on one side, the paper is out a little 
wider tnau tho boards, so that a 
portion of it may be turned over on to 
the other side about J in. The paper 
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is brushed with not too thick paste, 
and the board is laid on the paper with 
the cut edge towards the portion to be 
turned over. It is now taken up with 
the paper adhering, laid on the press 
with the paper side upwards, and 
rubbed woll down ; again turned over, 
and the paper drawn over the other 
side. Press the boards so as to be 
quite sure that the paper adheres. 

When books are very thick, 2 boards 
may be stuck together, not only to get 
the proper thickness but for strength. 
If a bo^d has to be made, a thick and 
a somewhat tlunner board should be 
put together. Paste both boards, and 
put them in the standing press for the 
night. Great pressure should not be 
put on at first, but after allowing them 
to set for a few minutes, pull down the 
press as tight aa possible. Wlieu put- 
ting mode boards to the book, the 
tlunner one should always be next the 
book. 

When boards are lined on one side 
only, it is usual to turn J in. of the 
paper over the square edge, and the 
lined side must be placed next the 
book. 

There aremanykinds of boards made. 
Black boards made of old rope vaiy 
much in quality, but the blacker, 
harder, and smoother they are the 
bettor. The grey or white boards, used 
mostly for antique work, are pasted on 
a thin black board, and bevelled down 
to the black one to the required width 
and angle. The boards used exten- 
sively for clothwork are yellow and 
are made from straw, or from wood- 
pulp. All boards are sold by weight, 
no matter what size or thickness. 

The most useful implement for cut- 
ting the boards up are large shears. 
One arm or shank is screwed into the 
laying pyess, and the other, left free, 
is used with the right hand ; the left 
hand holds the board to be cut. 

Boards, when lined, are laid out to 
diy, and when diy, cut to the size of 
the book. The requisite width is ob- 
tained by extending the compasses 
from the back of the book to the edge 
of the smaller bolt or fold in the fore- 


edge. After flcvewing them up, the 
boards are knocked up even, compassed 
up, and cut in the laying press, using 
as before, the “ cut-against,” and 
placing the runner exactly to the 
compass holes. When cut, they are 
tested by turning one round and put- 
ting them together again ; if they are 
the least out of truth, it will be 
apparent at once. The “head” or 
,top of the boards is next cut by 
placing a square against the back, and 
marking the head with a bodkin. The 
boards being quite straight are agam 
put into the press and cut, and when 
taken out should be again proved by 
reversing them as before ; if not true, 
they must be recut. The length is 
taken from the head of the book to the 
tail, and in this some judgment must 
be used. If the book has already been 
cut, the boards must be somewhat 
larger than the book, leaving only such 
an amount of paper to be removed os 
will make the edge smooth. If, how- 
ever, the book is to be entirely uncut, 
the size of the book is token, and the 
portiouB called “squares ” that project 
round the book, in addition. 

“When a book has not been cut, the 
amount to he cut off the head will give 
the head or top square, and the book 
being measured from the head, another 
square or projection must be added to 
it, aud the compass set to ono of the 
sliOi test Icavesin the book. Bearingin 
mind the section on trimming, enough 
of the book only should be cut to give 
the edge solidity for either gilding or 
marbling. A few leaves should always 
be left not cut with the plough, to show 
that the book has not been cut down. 
These few leaves are called “proof,” 
and ore always a mark of careful work. 

Drawing-in and Pressing. — 
The boards having been aquai'ed,they are 
attached to the book by lacing tlie ends 
of the cord through holes in the board. 
The boards are laid on the book with 
their backs in the groove and level with 
the head j they are then marked with a 
pencil or bodkin exactly in a line with 
the shps, about j m. down the board. 
Holes are next made in the board with 
u 2 
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a short bodhiu (with a piece of wood as long as possible in the press, and, if 
beneath) on the line, at a distance from the volume is rather thici, a coat of 
the edge in accordance with the size of paste should be apphed to the back, 
the book. About J in. away fiomthe In flexible work cai-e must be taken 
back is the rigb t distance for an octavo, thot the cleaning-off atiok is not forced 
The board is turned over, and a second too hard against the bands, or the 
hole ifl mode about J in. away from the thread, being moist, will break , or the 
first ones. The bom da Jiaving been paper, being wet, will tear; or the 
holed, the slips ore scraped, pasted bands may be shifted. The cleaning- 
slightly, and tapered or pointed. Draw offatick maybe made of any piece of 
them tightly thi'ough the hole first wood ; an old octavo cutting-board la 
made, and back through the second, good. 

Tap them slightly when the board is "When the volume has been pressed 
down, to prevent them from shppmg enough (at least 8 hours) it is taken 
and getting loose. When the books are i out and the tins and boards are put 
drawn-in, cut the ends of the slips , away. The book is then ready for 
close to the board with a knife, and well “ cuttmg.” 

hummer them down on the knocking- Outting*. — All cuttmg ‘‘ presses ” 

down iron to make the board close on are used m the same way : the plough 
the slips and hold them tight. The runs over the pi ess, and its left cheek 
slips .should be well and carefully runs between 2 guides fastened on the 
hammered, as any projection will be loft cheek of tlie press. By turning the 
seen with great distiucfcuess when the screw of the plough, the right cheek is 
book is covered. The hammer must be advanced towards the left ; the knife 
held perfectly even, or the slips will be fixed on the . right of the plough is 
cut by the edge. advanced, and, with the point, cuts 

The book is now examined, and any gmdually through the boards or paper 
little alteration may be made before secm’od in the press, as already de- 
putting it into the standing press, scribed in preparing the boards. There 
Pressing-boards the same size as the are 2 kuida of plough muse — in one the 
book, should be put flush with the knife is bolted, m the otlier the knife 
groove, and in the centre of the press slides in a dovetail groove — termed 
directly under the screw, which is respectively bolt knife and “ slide 
tightened as much as possible. With knifo.” The latter is preferable, on 
all good books, a tin is put between the account of its facility of action, as any 
millbaaid and book, to flatten the slips length of knife can be exposed for cut- 
and prevent their adheronce to the ting, A bolt knife being fixed to the 
book. The tin is put right up to the shoe of the plough, is necessarily a 
groove, and serves also as a guide for fixture and must be worn down by 
the pressing -board. In pressing books cutting or squaring millboards, or such 
of various sizes, the largest is put at work, before it can be used with the 
the bottom of the press, with a block truth necessary for paper, 
or a few presaing-boarda between the To out a book properly, it must be 
various sizes, in order to get equal quite straight, and the knife must be 
pressure on the whole and to allow the sharp and perfectly true. Having this 
screw to come exactly on the centre of in min d, the book may be cut by 
the books. lowering the front board the requisite 

The backs of the books are pasted distance from the head that is to be 
and allowed to stand for a few minutes cut off. A piece of thin millboaid or 
to soften the glue. Then with a piece “ trindle” is put between the bind 
of wood, culled a cleiiihng-off” stick, board and the book, so that the knife 
the glue 18 ribbed off, and the backs when through the book may not out 
are well rubbed with a handful of the board of the book. The book is 
shavings and left to dry. Let them lie now lowered mto the cuttiug-preas, 
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With the biiek towaicla the workinarij 
until the fi’ont board is exactly on a 
level with the press. The head of 
the book is now horizontal with the 
press, and the amount to be cut oft is 
exposed above it. Both sides should 
be looked to, as the book is very liable 
to get a twist in being put in the 
press. When it is quite square, the 
press IS sciewedup tightly and evenly. 
Each end should be screwed up to 
exactly the same tightness ; if one end 
is loose, the paper will be jagged or 
torn instead of being cut cleanly. 

The book is cut by drawing the 
plough gently to and fro ; each time 
it is brought towards the workman, a 
slight amount of turn is given to the 
screw of the plough. If too much 
turn is given to the screw, the knife 
will bite too deeply mto the paper, 
and will tear instead of cuttmg it If 
the knife has not been properly 
ahoi'poued, or has a buiT upon its 
edge, it will be certain to cause ridges 
on the paper. The top edge being 
cut, the book is taken out of the press 
and the tad is out. A mark is made 
on the top of the hind or Imck board 
just double the size of the square, and 
the board is lowered until the mark is 
on a level with the cut top. The book 
18 agam put into the press, \vith tho 
back towards the workman, until the 
board is hush with the cheek of the 
press ; this will expose above the 
press the amount to be taken off from 
the tad, as before described, and the 
left-hand board wdl be, if put level 
with the out top, exactly the same 
distance above the press as the right- 
hand board is below the cut top. Tho 
tail is cut in the same way os the top 
edge. 

To cut a book properly requires 
great care. Always lay a book down 
one way and take it up another, and 
m cutting always work with the bock 
of the book towards you, and cut from 
you. Give the turn to the sciew of 
the plough as it IS thrust from you, 
or you -will puU away a part of the 
back m stead of cuttmg it 

In cutting the fore-edge, always have 


the head of the book towaids you, so 
that if not cut straight you know 
exactly where the fault lies. The 
fore-edge is marked at both back and 
front of the book by placing a cutting- 
boai’d under tho first 2 or 3 leaves as 
a support , the millboard is then 
pressed firmly into the groove, and & 
line IS drawn or a hole is pierced at 
head and tail, using the fore-edge of the 
board as a guide. The hook is now 
knocked with its bock on the press 
quite flat, and ‘Hrmdles*' (fiat pieces 
of steel in the shape of an elongated 
U, about IJ in, wide and 3-4 in. long, 
with a slot nearly the whole length), 
are placed between the boards and 
book bylettingthe boards fall back from 
the hook, and then pissiug one triudle 
at the head, the other at the tail, allow- 
ing the top and bottom shp to go m 
the gi*ooves of the trindles. The 
object of this is to force the back up 
quite flat ; by holding the booic when 
the cut-agamst and runner are on it, 
supported by the other hand under 
the boards, it can be seen if the book 
is sti'aight. The cut-against must be 
put quite flush with the holes on the 
left of the book, and the runner the 
distance under the holes that tho 
amount of square is intended to be. 
The book being lowered into the press, 
tho runner is put flush with the cheek of 
the pi ess, and the cut-against just the 
same distauce above the press as the 
runnerifi below the holes. The trindles 
are taken out from the hook when the 
cutting-boards are in their proper 
place , the millboards will then fall 
down. The hook and cutting-boards 
must be held very tightly, or the book 
will slip. If the book has been 
lowered into the press accurately, 
everything will be quite square. The 
press is screwed up tightly, and the 
fore-edge is ploughed j when the book 
is taken out of the press, it will re- 
sumoitsoriginalroundiiig, the f ure-edgo 
will have the same curve as the back, 
and if cut truly there ^vlll be a proper 
square all round the edges. This 
method is known os “cuttmg in 
boards.’* 
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head and tail The book, having been 
marked, is out, and then backed. 
Cloth caaeu are made for most periodi- 
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If the workman has a set of some 
good work which he wishes to bind 
uniformly, but which has already been 
cut to dilFoi eut sizes, 
and he does not wish 
to out the large ones 
down to the smaller 
size, he must not 
draw the small ones 
in, as he may pos- 
sibly not be able to 
pull his boards down 
the required depth 
to cut the book, so 
he must leave the 
boards loose, out the 
head and tail, then 
draw the boards ui, 
and turn up and cut 
the fore-edge. 

“ Guttiwj out of 
loards ” is by a dif- 
ferent method. The 
fore-edge is cut be- 
fore glueing up, tak- 
ing the size froiE. 
the case, if for casing, fi'om the back 
to the edge of the ward in the-fore- 
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edge. The book is glued up, rounded, 
and put into the press for J hour, 
just to set it. The size is again taken 
from the case, allowing for squares at 


cals, and may he procured from their 
publishers at a trifling cost, winch 

" varies according to the 

size of the book and the 
amount of blocking that 
is upon them. 

Kg. 67 illustrates the 
cutting-pi’eas, abeing the 
knifo. Fig. 88 shows the 
knocking-down iron • the 
flangeaisseouredbetween 
the cheeks of the press ; 
the sides h rest on the 
press ; and the boards 
are hammered on the 
smooth face o. Fig. 69 
is an ideal section of the 
cutting-press, representing the cutting 
of a fore-edge of a book ; a, jaws of 

E ress ; 6, out-against ; o, fore-edge of 
ook ; d, runner ; e, hoai'da of book. 
Colouring’ the Edges. — The 
edges of a hook should ho in keeping 
with the bindmg. A half-roan hook 
should not have an expensive edge, nor 
awhole bound morocco hooka sprinkled 
edge. Taste is the only guide. 
Sprinldiw! Edges. — (a) Take an old 
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toothbrush and dip it into a coloured 
ink ; shake off the superfluous ink, 
that the sparks formed may not be 
too large, and draw an old comb 
through it m such a manner as to 
make the ink fly off m sparks over 
the edges of the book. The following 
are a few coloured inks : Rad ; J lb. 
of the best logwood is boiled with 
1 oz. of pounded alum, and the same 
quantity of cream of tartar, with half 
the quantity of water, and, while the 
preparation is still warm, 1 oz. of 
sugar and 1 oz. gum arabio are dis- 
solved in it. Blue , solution of indigo 
with pieces of alumina, and mixed 
with gum, forms a blue ink. Green , 
this IS obtained from verdigris, dis- 
tilled with vinegar, and mixed with a 
little gum. Yellow , saflVon, alum, 
and gum watei form a yellow. 

(5) Most shops have a colour, usually 
a reddish-brown, which they use for 
all sprinkled edge books ; it can be 
purchased at any oil shop. A mix- 
ture of bui’nt umber and red-ochre 
is generally used ; the 2 powders 
are well mixed in a mortar with 
paste, a few drops of sweet oil, and 
water. The colour may be tested by 
sprinkling some on a piece of white 
paper, allowing it to dry, and burmsh- 
ing. If the colour powders or rubs, 
it is either too thick, or has not 
enough paste in it. If the former, 
some water must be added ; if the 
latter, more paste. It will be better if 
the whole is passed through a cloth to 
rid it of any coarse particles. 

Books may be sprinkled so as to 
resemble a kind of marble by using 2 
or 3 different colours. For instance, 
the book is put in the laying press, 
and a little sand is strewn upon the 
edge in small mounds. Then -svith a 
green colour a modemte sprinkle is 
given. After allowing it to dry, more 
sand is put on in various places, a 
dark sprinkle of brown ia put on, and 
the whole is allowed to diy. When 
the sand is shaken off, the edge will 
be white where the first sand was 
dropped, green where the second and 
the rest brown. 
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A colour of 2 shades may be made 
by using sand, thou a moderately dark 
brown sprinkled, then more sand, 
and lastly a deeper shade of aame 
colour. 

A few still use the “ finger brush,” 
a small brush about the size of a 
shaving brush, made of stiff bristles 
out squarely. They dip it into the 
colour, and then by drawing the finger 
across it jerk the colour over the 
edge. Another method is to use a 
larger brush, which, being dipped in 
the colour, is beaten on a stick or 
press-pin until the desired amount of 
sprinkle is obtained. But the best 
plan for an amateur is to use a nail- 
brush and a common wire cinder- 
sifter. Dip the brush in the colour 
and rub it in a circular direction over 
the cinder-sifter. This mode has the 
satisfactory result of doing the work 
more quickly, finely and uniformly. 
The head, fore-edge and tail must he of 
exactly the same shade, and one end 
must not have more sprinkle on it 
than the other, and a set of books 
must have them edges precisely alike 
in tone and character. 

Colour a fm- SpHnJding . — Many dyes 
aud colours that answer all pm-poees, 
may be purchased ready for instant 
use. Judson’s dyes diluted with 
water are very good. 

Plain Colouring.— The colours, hav- 
ing been well gi'ound, are mixed with 
paste and a little oil, or glaii-e and oil. 
Then, with a sponge or brush, colour 
the whole of the edge. In colouring 
the fore-edge, the book should bo drawn 
hack so as to form a slope of the edge, 
so that when the hook is opened a cer- 
tain amount of colour wiU stdlhe seen. 
It is often neoessaiy to give the edges 
2 coats of colour, and the first must be 
quite diy before the second tint is 
apphed. 

A very good effect may be produced 
by first colouring the edge yellow, and 
when dry, after throwing on rice, 
seeds, pieces of thread, or anything 
else according to fancy, sprinkle with 
some other dark colour. For this 
class body colour should always be 
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used. This may be varied in many 
different ways. 

Paiatsd Edges. — The edge is 
fanned outand tied between boards, and 
•whilst in that position some landscape 
or other scene, either taken fiom the 
book itself or appropriate to the sub- 
ject of it, is pauited on the fore-edge, 
and when quite dry it is gilt on the 
flat in the usual maimer. This work 
of course requires an artist -well skilled 
in water-colour di'awing. 

After the edges have been gilt by 
any of the foregoing methods, the 
rounding must he examined and 
corrected, and the book should be put 
into the stanrlmg press for 2-3 hours, 
■to set it. The whole of the edges 
should be ivrapped up with paper to 
keep them clean during the remamdor 
of the process of binding. This is 
called “capping up.” 

Head-banding. — Few binders 
work their own head-bands ; the ma- 
jority use the maolnne-mada head- 
band. These can be pui-ohaaed of 
any size or colour, at a moderate 
price. 

Head-banding dona by hand is really 
only a twist of different coloured 
cotton or silk round a piece of vellum 
or catgut fastened to the back at 
every half-dozen sections. If the 
head-band is to be square or straight, 
the vellum should be made by pasting 
2 or 3 pieces together. Damp the 
vellum previously, and put it under a 
weight for a few hours to got soft. 
Vellum from old ledgers and other 
vellum-bouud hooks is mostly used. 
The vellum, when quite dry and fiat, 
is out into strips just a little under 
the ividth of the squares of the hooks, 
so that when the book is covered, the 
amount of leather above the head- 
hand and the head-band itself -will be 
just the size or height of the squaie. 

If, however, a round head-band is 
chosen, catgut is taken on the same 
principle with regal'd to size, and this 
IB furthei advanced by using 2 piece,? of 
catgut, generally one being smaller 
than the other, and making with the 
beading 3 rows. To explain how the 
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head-bond is worked is a difficult task ; 
yet the process is very simple. The 
great difficulty is to get the silks to he 
close together, which they will not do, 
if the twist or beading is not evenly 
worked. This requires time and pati- 
ence to accomplish. The hands must 
be clean or the silk will get soiled , 
fingers must be smooth or the silk will 
be frayed. 

Supposing a book is to be done in 2 
coloui'3, red and white. The head- 
band is out to size, the book is, for con- 
venience, held in a press, or a plough 
with the knife taken out, so that the 
end to be head-banded is raised to a 
convenient height. The ends of the 
silk or cotton are joined together, and 
one, say the red, is threaded through a 
strong needle. This is passed through 
the back of the book, at about the 
centre of the second section, com- 
mencing on the left of the book, twice, 
and a loop is left. The vellum is put 
into this loop, and the silk is drawn 
tight; the vellum will then be held 
fast. The white is now twisted round 
the red once, and round the head-band 
twice ; the red is next taken in hand 
and twisted round the white once 
and the head-band twice. This is 
done until the whole vellum is covered. 
The needle must be passed through 
the back at about every 8 sections 
to secure the head-band. The bead- 
ing is the effect of one thread being 
twisted over the otlier, and the hand 
must be kept exactly at the same tight- 
ness or tension, for if pulled too tightly 
the beading will go underneath, or be 
irregular. The fastening off is done by 
passing the needle through the back 
twice, the white is then passed round 
the red and under the vellum, and the 
ends are tied together. 

T/i/ree Golours Plain . — This is com- 
menced in the same way as with 2, bub 
gi’cat care must be taken that the silks 
are worked m rotation, so as not to miT 
or entangle them. The silks must be 
kept in the left hand, while the right 
twists the colour over or round , and as 
each 18 twisted round the vellum, it is 
passed to be twisted round the other 
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two. In foBtening off, both colours than a pointed folder held in the right 
must he passed round under the vellum hand is run round the heading 2 or 3 
and fastened as with the 2-colour pat- times to form it ; the silk on the back 
tern. is then rubbed down as much as pos- 

Head-bands may be worked inter- Bible to moke all level and even, and 
mixed with gold or silver thread, or the the book is allowod to dry. Wlien dry 
one colour may be worked a number of it ia put into the laying press to hold 
tunes round the vellum before the it, and the back is well glued all over ; 
second colour has been twisted, giving eome paper, usually brown, is now 
it the appearance of ribbons going taken, the same length as the book, 
round the head-band. put on the back and rubbed down well 

Stuoh-m Sead-bands may be made with a thick folder , a good-sized beef 
at little expense, by using striped calico nb is as good as anjrthing. The over- 
for the purpose. A narrow stripe is to plus of the paper is cut away from the 
be preferred of some bright colour, back, except the part projecting head 
The material must he out into lengths and tail. A second coat of glue is put 
of about in. wide, with the stripes on the top of the brown paper and 
across. Cords of different thickness another piece is put on that, but not 
are then cut somewhat longer than quite up to the edge on the left side, 
the calico, and a piece of the cord is When this is well rubbed down, it is 
fastened by a nail at one end on a folded evenly from the edge on 
board of sufficient length. The calico the right side over to the left ; the 
is then pasted and laid down on the small amount of glued space left will 
board under the coi d ; the cord, being be found suffloieut to hold it down, 
held tightly, may be easily covered | The top is again glued, folded overfrom 
with thestnpedoaUoQ, andrubbed with ' left to right, and cut off level by fold- 
a folder into a groove. ! ing it back and running a sharp knife 

When this is dry, the head and tail down the fold. This is what is gener- 
of the book are glued, aud the proper | ally termed “ two on and two off,” 
piece of the head-band is put on. Or j being 2 thicknesses of paper on the 
the head-band may be purchased, as i back and 2 for the hollow ; but thm 
before stated, worked with either silk or or small books need only have 1 on 
cotton ready for fostenmg on for Is. the back, and 2 for the hollow. Thick 
to 2s. 6d. a piece of 12 yd., acoordmg to or lorgo books should have more paper 
the size required. The amateur will used m proportion to their size. Books 
find this far better than working his that have been over-cast in the sewing 
own head-bands, hut it has the disad- should have rather a stroug lining up, 
vantage of not looking so even as a so that there he not such a strani when 
head-band properly worked on the opened. Wlien the whole is dry, the 
hook. overplus of the paper, head aud tail, is 

After the head-hand has been put on cut off close to the head -hand, 
or worked, the hook is “ lined up ” or The better the paper used, the easier 
“ got ready for covering. ” will be the workmg of it. Old writing 

Preparing for Covering. — or copy-book paper will be found to he 
Nearly all modern books are bound as good as any, hut good brown paper 
with hollow backs except where the is mostly used. 

hooks are sewn for flexible work, or The hook is now ready for puttmg 
otheiTvise meant to have tight hacks. the hands on. These are prepared 
The head-band is fii'st set with glue, beforehand by sticking with glue 2 or 
if worked, by gluing the head and tail, 3 pieces of leather together or on a 
and with a folder the head-hand ia mode piece of paper, well pressing, and 
to take the same form as the back, allowing to under piessure. The 
This ia done by holding the book in the paper must bo glued twice, allowing 
left hand with its hack on the press, each coat to di-y before glueing again. 
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It should then be put on one aide for 
future use, and when wanted, the 
proper tluoknesa is chosen and out into 
atripa of a width to correspond with 
the size of the hook.^ The hook is 
marlcad up, 5 Imnda being the number 
geiiei'ally used, leaving the tad a little 
longer tlian the other portions. The 
strips of hand ai-o then moistened with 
a little hot water to cause the glue 
upon the paper to melt. Each piece 
18 then fixed upon the back just under 
the holes made with the compasses in 
marking up. This will he found to bo 
a far better plan than to first cut the 
strips, and then glue them. By the 
latter plan, the glue is liable to spread 
upon the aide, whore it is not wanted, 
and if the hook ha.s to be covered with 
light calf, it will certainly be stained 
black : he careful that all glue is i-e- 
moved from the back and sides before 
attempting to cover any book with 
calf. 

When dry, the ends of the hands 
are out off with a bevel, and a little 
piece of the boards fi'om the corners 
nearest the back is also taken off on 
the bevel, that there may not ha a 
sharp pomt to fret through the leather 
whan the hook is opened. This is olso 
necessary, so tliat the head-band may 
he properly set. A sharp knife should 
be inserted in the hollow, and should 
separate it from the back at head and 
tail on each side so far as to allow the 
leather to he turned in. 

Flexible Work. — Tliis is not 
Imad up. The leather is stuck directly 
upon the hook ; the head-hand is set 
as before explained, and held tight by 
glueing a piece of fine linen against it, 
and whan quite dry, the overplus is 
out away, and the back is mode quite 
smooth. The bands ai-e knocked up 
gently with a blunt chisel to mate 
them perfectly straight, being first 
damped and made soft with a little 
paste to facilitate the working and 
Iirevent the thread from being cut. 
Any holes caused by sawing in, in pre- 
vious bmding, must he filled up with 
a piece of frayed coid, pasted. Any 
holes thus filled up must be mode 


quite smooth when dry, as the least 
unevenuoss irill show when the hook 
IS covered, 

“ttvowu up” hacks, or in 
flexible not to show,” a piece of thin 
linen or stuff called “ muU” (muslm) 
18 glued oil the back first, and one 
iieco of paper on the top. For the 
loUow, 3 , 4 , or oven 6 pieces are 
stuck one on the other, so that it may 
be firm ; whilst the book itself will be 
as if it had a flexible hack. The bands 
if any, are then fastened on, and the 
corners of the hoards are cut off. It 
fl for covenng. “Mock 

nexihlo” has generally one piece of 
paper glued on the back, and when 
lUMked up, the bands are put ou as 
bemro, and the hook is covered. 

Covering. — ^Boolcs are covered ao- 
cortog to the fancy of the binder or 
customer. The materials used at the 
present day are— leather of aU sorts, 
parchment or vellum, bookbiuders' 
cloth, velvet, needlework, and imita- 
tion leather, of which various kinds 
are manufactured, such as leatherette 
and feltme. 

Each kind requires a different 
mniior of working or manipulation. 
01 mstauce, a wet calf book must not 
be covorod in the same manlier as a 
velvet one. 

Under the class of leather, come 
moroccos of all kinds ; russia , calf, 
coloured, smooth and imitation ; roan, 
imitation morocco. 

1 morocco cover, indeed any 
lather cover, is cut out by laying the 

out on a flat board, and having 
ofloseu the part or piece of the akin to 
be used, the hook is laid on it and the 
tn with a sharp knife round 

ho book, leaving a space of about f 
m. tor an 8 vo, and more or less 
ufloordiug to the size of the book and 
^okuess of board, for turning in. 

he morocco cover should now have 
imrked upon it with a pencil, the exact 
Bflio of the book itself, by laying the 
hook on the cover, and running the 
ponit of a black lead pencil all round 
It. the leather must then ho “pared,” 
or shaved round the edges, usmg the 
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pencil marks as a guide. This paring 
process is not difficult, especially i£ a 
French knife is used, the chief point 
leiiig that a very sharp edge is to 
he kept on the knife, and that the 
“ buiT ” is on the cutting edge. 

'J he knife is held in the right hand, 
placing two fingers on the top 
with the thumb underneath. The 
leaf er must be placed on a piece of 
marble, lithographic stone, or thick ' 
glass a ad held tightly strained between 
finger and thumh of the left hand. 
Then, by a series of pushes from the 
right hand, the knife takes off more or 
less, according to the angle given. 
The burr causes the klufe to enter the 
leather , if the bun’ is tm’iied up, the 
knife win either not out or run off. 

Jf the knife is held too much at an 
angle, it will go right through the 
leather. The leather should from 
time to time be examined, by turning 
it over, to see if any unevenness 
yipears, for every out will show. 
Special attention should be' given to 
where the edges of the board go. The 
turning in at the head and tail should 
lie pared off as thm as possible, os 
there will be twice aa much tliiokueeB 
of leather on tho back where tui-ned 
in, the object of this caro being that it 
must not be seen. The morocco cover 
should now be wetted well, aud grained 
up by tho liaud or a flat piece of cork. 
This is done by gently curling it up m j 
all directions ; and when the grain has 
been brought up properly and suffi- 
ciently, the leather should be pasted 
on the flesh side ivith thin paste, and 
hung up to dry. Should the leather 
be “straight grain,” it must only be 
creased in the one direction of the 
grain, or if it is required to imitate any 
old book that has no gram, the leather 
should be wetted as much as possible, 
and the whole of the grain rubbed out 
by using a rolling-pin with even pres- 
sm-e. 

Russia aud calf require no setting 
up of the grain, but russia must be 
well rolled out with the rollnig-pm. 

When tho cover (morocco) is di-y, it 
is well pasted, and tho squares of the 
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book are set, so that each side has its 
proper proportion of board projecting. 
Tbo book is theu laid down evenly on 
the cover, which must be gently drawn 
on , the back is di-awu tight by plao- 
mgthe book on its fore-edge and pulling 
the skin well down on the back. The 
sides are next di'awu tight, and the 
bands are pinched well up with a pair 
of “ band nippers." The i corners of 
' the leather are cut off with a sharp 
knife in a slanting direction, a little 
pasta is put on the out edge, and the 
operation of tumiiig in may be com- 
menced. 

The book is held on its edge, either 
head or tail, with a small piece of paper 
put close to the head-band to prevent 
any paste soilmg the edge or head- 
band, and with the boards extended, 
the hollow is pulled a htlle away from 
the back, and the leather is neatly 
tucked in. The leather is next tightly 
brought over the boards aud weU 
rubbed down, both on the edge aud 
inside, with a folding stick, but on no 
account must the outside be rubbed, 
or the gram will ,bo takeu away. The 
fore-edge is treated in hke manner, by 
tucking the oomers m for strength. 
The head-band is set by tying a piece 
of tliread lound tho book, between 
the back and the boards, in the slots 
cut out from the ooruers of the boards ; 
this thread must be tied in a knot. 
The hook being hold in the left hand, 
restmg on its end, the leather is drawu 
with a pointed folding-stiok, as it 
were, towards the fore-edge, and flat- 
tened on the top of the head-band. 
When this is done properly, it should 
be exactly even •with the boards, and 
yet ■cover the head-band, leaving that 
part of the head-band at right angles 
with the edge exposed. A little prac- 
tice will indicate what amount of 
leather is to be left outfrom the turning 
ill, so that the head -baud can be neatly 
covered. The perfection in covermg 
a book depends upon tho leather being 
worked sliarp round the booi-ds, but 
with the grain almost untouched. 

Paste should be always used for all 
kinds of leather ; but leather with 
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an artificial graiii should be glued, 
the turning in being pasted. The glue 
gives more body to the leather, and 
thus preserves the gi*am. "White 
morocco should be covered with paste 
made without alum, wluch turns it 
yellow. If the leather is washed with 
lemon- juice, iiibtead of vinegar, when 
finishing, the colour will be much im- 
proved. 

Russia leather is pared in the same 
way as morocco. It should be clamped 
and rolled with a rolUng-piu before 
covering. 

C'oZ/, either coloured or white, need 
be pared only round the head-band ; it 
should bo covered with paste, and the 
book washed, when covered, with a 
clean damp sponge. In putting 2 books 
together, when of calf of 2 different 
colours, a piece of paper should be 
placed between, as most colours stain 
each other, especially green. Care 
should be taken to finger calf as little 
as possible ; whilst wet, touching it 
with iiou tools, such as knives and 
band nippers, will cause a black stain. 
Morocco will bear much handling. 

YdLum or Parchment . — The boards 
should be covered with wlute paper, to 
avoid any darkness of the board show- 
ing through. The vellum or parch- 
ment shoiUd be pared at head and tail, 
and the whole well pasted and allowed 
to stand for a short time, so tliat it be 
well soaked and soft. Tho book should 
then be covered, but the vellum, must 
not on any account be stretched much, 
or when dry it will draw the boards 
up to a remarkable extent. If the 
book be pressed, the vellum will adhere 
better. Old binders took great pains 
in covering their white vellum books. 
The vellum was lined carefully with 
white paper and dried before covering : 
tins in some degree hindered the 
shrinking in drying, and enabled the 
workman to give the boards a thin and 
even coat of glue, winch was allowed 
to dry before putting on the covering. 

Roan IS covered with glue and turned 
m with paste. Head and tail only 
need he pared round the head-hand. 

Cloth is covered by glueing the cover 


all ovei- and turumg m at once ; glueing 
one cover at a time, and fiuisliing the 
covering of each book before toucliing 
the next. 

Velvet should be covered with clean 
glue not too thick ; fii'st glue the back 
of the book and let that set before tho 
aides are put down. Tho sides of the 
book should next be glued, and tho 
velvet laid down, turned in with glue. 
The corners should be very carefully 
cut or they will not meet, or cover 
properly when diy. When the whole 
IS dry, the pile may be raised, should 
it be finger marked, by holding the 
book over steam, and, if necessary, by 
using a brush cai’efully. 

SSl; and Satin should he lined first 
with a piece of thin paper cut to the 
size of the book, glued with tliiu clean 
glue, rubbed down well, and allowed 
to get dry, before covering the book. 
When dry, cover it as with velvet. 

Half 'bound Work. — The book 
has its back, a part of the aides, and the 
corners covered with leather. The 
sides are, after the leather is perfectly 
dry, covered either with cloth or paper 
according to fancy, turned over the 
boards as with leather. Tlie book is 
then pasted down. Before the paper 
is put on the sides, all unevenness of 
the leather le pared away. This style 
has come very much into reputation 
lately on account of its economy ; the 
amount of leather required is less, and 
the work is os sti’ong and serviceable 
as ill a whole-bound book. It will be 
better* if the back be finished before 
tlie comers are put on, as there is 
great likelihood that the corners may 
get damaged to some extent during 
the process of finishing. The outside 
paper may either match the colour of 
the leather, or be the same as the edge 
or end-papers. 

Pasting- Down. — This is to cover 
up the inside board by pasting down 
the end-papers to tho boards. 

The white or waste leaf, that has 
till this process protected the end- 
papers, is now taken away or torn out. 
The joint of the board must bo cleaned 
of any paste or glue that may have 
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accumulated there, by pasBuig the 
point of a sharp kuife aloug it so that 
when the end is pasted down, the 
joint will be quite straight and per- 
fectly square. 

Morocco hoolcs should be filled in 
with a smooth board or thick paper, 
the exact substance of the leather. 
This thickness must be carefully 
chosen, and one edge be cut off 
straight, and stuck on the inside of 
the board very shghtly, in fact only 
touching it in the centre with a little 
glue or paste, just sufficient to hold it 
temporarily. It must be flush with 
the back-edge of the board. "When 
dry, the paper or board is marked 
with a compass about J in. round, and 
both paper and leather are cut 
through at the same out with a sharp 
kuife. The overplus hoard ■will fall 
off, and the outside of the leather may 
be easily detached by lifting it up 
with a knife The paper or hoard, 
■which Will now fit in exactly, should 
be glued and weU rubbed down with 
a folding-stick, or it may be put into 
the standing press if the grain of the 
morocco is to be polished, but not 
otherwise. 

Joints. — Morocco books only have 
morocco joints, thus made. Morocco of 
the same colour is cut into strips the 
same length as the book, and about 
in. in breadth for 8vo , aline is dmwu 
or marked down each strip about J in. 
from its edge, -with a pencil or folder, 
as a guide. The leather is pared from 
the mark 'bo a thin edge on the J-in. 
side, and the other side is pared as thin 
as the leather turned in round the 
board, so that there will be 2 distuict 
thicknesses on each piece ; the larger 
half going on the board to correspond 
■with the leather round the 3 sides, and 
the smaller and thinly pared half going 
in the joint and edge on to the book. 
The end-papers, only held on with a 
little paste, are lifted out from the 
book, the leather, well pasted is put on 
the hoard, so that the place where the 
di'vision is mode in the leather by par- 
ing will come exactly to the edge of 
the board ; the thin part should then 


be well rubbed down in the joint, and 
the small thin feather edge allowed to 
go on the book. 

Great core must be "taken to rub the 
whole down well, that it may adhere 
properly ; the gram need not be 
heeded. With regard to the overplus 
at the head and tail, there are two 
ways of disposing of it ; first by cut- 
ting both leathers slanting ‘through at 
once, and making the two meet ; or, 
secondly, by cutting the cover away 
in a slant and domg the same to the 
joint, so that the 2 slant cuts cover 
each other exactly. This requires 
very nice paiing, or it "wiU he seen m 
the finishing. The hook should be 
left till quite diy, whioh will take 
some 5-6 hours. The boards are 
then filled in by the same method, 
and the end-papers are fastened in agam 
properly 

Cloth. Joints * — If the cloth has been 
stuck in when the ends were made, 
after cleaning all unevenness from the 
joints, the boards are filled in as above, 
and the cloth joint is stuck down -with 
thin glue, and rubbed do'wn well. 
The marble paper may now be put on 
the board by cutting it to a size, a 
little larger than the filling m of tlie 
board, so that it may be well covered. 
When cloth joints are put in, the 
hoard paper is generally brought 
up almost close to the joint ; but with 
morocco joints, the space left all round 
must bo even. 

Qalfy Russia^ eio , — After having 
cleaned the joint, the leather is 
maiked all round a trifle larger than 
the size intended for the end-papers 
to cover. Then "with a knife, the 
leather is cut through in a slanting 
direction by holding the knife slanting. 
The hoards should be tlirown back "bo 
protect the leather, and the book 
placed on a board of proper size, so 
that both book and board may be 
moved together, when turning round. 
When the leather is cut, a piece of 
paper should be pasted on the boaic' 
to fill up the thickness of the leather, 
and "to curve or swing the hoard hack ; 
the boards otherwise arc sure to curve 
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the contrary way, eapeoiaUy with calf. 
When this lining is dry, the end- 
papers may be pasted down. 

There are 2 methods of doing this. 
In the most exact, the paper is pasted 
all over, especially in the joint, and 
the paper being held in the left Imnd, 
is well rubbed down, more particularly 
in the joint. Tlie paper is marked all 
round (head, fore-edge, and tail) with a 
pair of compasses to the width required 
for finishing inside the board. With 
a very sharp knife, the paper is to he 
out through to the depth of the paper 
only, by laymg the straight-edge on 
the marks made by the compasses. 
This has the advantage of proourlng 
an exact margin round the board ; but 
it must be dona quickly, or the paper 
will stick to the leather round the 
board from the paste getting dry, the 
leather absorbing the watery particles 
in the paste. The other way is to lay 
the paper back, and down on the 
board, and then to mark it. A tin is 
then placed between the book and 
paper, and the paper is cut to the 
marks made. The paper is then 
pasted down as above. 'WTieu pasted 
down, the book should be left stand- 
ing on its ond, with boards left open 
until thoroughly dry, which will be 
about 6 hours. A tin should be kept 
especially for cutting on, and the 
knife must be as sharp as possible. 
This latter method is used for all half 
bindings. 

Hand-flnishing. — Hand-finishing 
is really an art. The finisher should be 
able to draw, or at least have some 
knowledge of composition, and also 
know something about the harmony 
of colours. Taste has no small influ- 
ence. It IS hotter to finish hoolrs 
plainly, rather than put on more gold 
than. IS necessary Let the tools he 
always in keeping with the hook, both 
m size and character. Large ones 
should be used only on a large book, 
and those of less size for smaller 
works. A book on Hatural History 
should have a bird, insect, shell or 
other tool indicative of the contents, 
A flower should be used on works on 
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Botany, and all other works should be 
treated in the same emblematical 
manner. In lettering, see that the 
letters are of a size proportionate to 
the book— legible but not too bold. 
They should neither be ‘so lai-ga as to 
prevent the whole of the title being 
read at one view, nor so small as to 
present a difficulty in ascertaining the 
subject of a book when on the shelf. 
Amongst a large number of books, 
there should be an agreeable variety 
of styles, so that the effeot may be m 
harmony with the colour's around, and 
produce as pleasing a contrast as pos- 
sible. 

Tools (md Materials . — These embrace 
rolls, fillets, pallets, centre and comer 
tools of every possible class and charac- 
ter ; type of various sizes for lettering 
books or labels, The type may be 
either of brass or printers’ metal ; if 
the latter, care must be taken that it 
be not loft at the fire too long, or it 
will melt. Type-holders are made to 
fit the respective sizes, but one or two 
with a spring side, adjusted by screw, 
will be found convenient for any type. 
In England it is the custom to letter 
books With hand letters, each letter 
being separate and fixed in a liandle. 
Doubtless these will in time be laid 
aside, and the type and type-case will 
be adopted. 

, Of polishing-iroiiB 2 are neoessary — 
one for the Bides and one for the 
bocks. Often a third is kept for 
polishing the board end-papers when 
pasted down. 

The gold-rag, to wipe off the surplus 
gold from the hack or side of a book, 
should have a little oil well worked 
into it, so that the gold may adhere 
to and remain in it. This rag when 
full of gold will be of a dirty yellow, 
and may then be melted down by a 
gold-refiner, and the waste gold re- 
covered. 

Rubber, cut up very small — the 
Binaller the bettor — and steeped m tur- 
pentine 30 os to make it as soft as pos- 
sible, is used for olearing away any gold 
not taken off by the gold-i'og. This 
should also be melted down wucu full. 
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Sponges are wanted — lai'ge ones for 
paste-washing, smaller for glairing and 
sizing. 

Glaire may be purchased already 
prepared, or it may be mads from 
white of egg very oarefuUy beaten up 
to a froth with a whisk. In breakiug 
the egg, care must be taken not to let 
any of the yolk got amongst the white. 
A httle rinegar should bo mixed with 
the white before beatmg up, and a 
drop of ammonia, or a grain or two 
of common table salt, or a small piece 
of camphor, wlU. in some measure 
prevent it from turning putrid, as it 
is liable to do. Some workmen keep 
a stock of “good old glaire, ” as they 
term it, by them, fanoymg that it 
produces better work ; but this is a 
mishaken notion. Wlien well beaten, 
allow the glnu'e to stand for some 
hours, and then pour the clear Utiuid 
into a bottle for use. 

Cotton wool is used for taking the 
gold leaf up and pressing it firmly on 
the leather. 

Varnish should ho used only on that 
part where glahe has been applied and 
has afterwards been polished, the ob- 
ject being to restore brilliancy and 
preserve the leather from the ravages 
of mseots attracted by the glaire. 
These pests do great damage to the 
covers of books prepai ed with glaire, 
taking away the surface of the leather 
and spoiling the appearence. Varnish 
may be purohased at all prices ; use 
only the best, and be very sparmg 
with it, 

A small pair of spring dividers, some 
lard, sweet oil, and a finishing stove, 
are also required. Before gas was 
mtroduoed, use was made of the now 
almost extinct charcoal firo. A book- 
binders’ gas stove can now be pui'ohased 
at prices varymg with the size, which 
can he used to warm glue, make paste, 
and heat tools for finishing, besides a 
hundred other purposes. Where cost 
is an object, or where gas is not oh- 
tainablo, charcoal may still he used. 
Any old tin may be utilised ■ make a 
number of large holes through the 
aides ; fill it with some live charcoal. 


and place a perforated tin plate on 
the top. It will keep alight for hours, 
and impart quite enough heat for any 
purpose required. Tins primitive 
stove, however, must be placed on a 
stand or on a piece of thick iron, lest 
it become dangerous. 

Styles . — Mmshing is divided into 2 
classes — “blind,” “antique,” or as it 
is sometimes called, “monastic ” ; and 
‘ ‘ ^Id-fimshed . ” 

The term antique is mostly known 
in the trade ; and when morocco 
antique or calf antique is mentioned, 
it means that the whole of the finish- 
ing IS to be done in blind tooling. 
Not only this, but that tho hoards 
should be very thick and bevelled, 
and the edges either dull gilt or red, 
or gilt over red. This class of work 
is used extensively for religious books. 
A gold line introduced and intermixed 
with blind work gives a gi'eat rehef to 
any class of antique work. 

It is not necessary that a special set 
of tools be kept for antique work, 
although some would look quite out 
of keeping if worked in gold. As a 
general rule, antique tools are bold 
and solid, such as Venetian tools, 
whilst those for gold work are cut 
finer and are well shaded. The 
greater number work equally well in 
gold and in blind ; but when a special 
style has to be followed, the various 
tools and their adaptation to that style 
must be studied. 

Tho general colour of blind work is 
dark brown, and the proper way of 
working these antique tools is to take 
them warm and work them on the 
damp leather a number of times, thus 
singeing the surface only, until it has 
assumed its proper degree of colom'. 
Antique work as a decoration, requires 
quite as much dexterity and care as 
gold work. Every line must be 
straight, the tools worked properly on 
the leather, both in colour and depth ; 
and as the tools have to he worked 
many times on the same spot, it re- 
quires a very steady hand and great 
caro not to double them. Some con- 
' Bider blind work as prepai-atoiy to 
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gold work, and tliat it gives experience 
in the method of handling and work- 
ing the various tools , and the degree 
of heat required for different leathers 
without hurmng them through. The 
leathers on which this work is mostly 
executed are morocco and calf. 

In finishing the back of a book, it 
must always be hold tightly in a small 
hand press, termed a “finishing 
press.” This is of the same kind os a 
laying press, only much smaller, and 
is screwed up by hand. When in the 
press, mark the head and tail as a 
guide for the pallets by running a 
folding-stick along the edge of a piece 
of paichment or pasteboard held by 
the fingers and thumb of the left hand 
against the sides of the volume across 
the back at the proper place. When 
several books of the same character 
and size are to range together, the 
books are compassed up so that the 
head and tail lines may run continu- 
ous when finished. In using the 
pallet, hold it firmly in the right baud, 
and let the working motion proceed 
from the wrist only, as if it were a 
pivot. It ^^]l be found rather 
difficult at first to work the pallets 
straight over the back and oven to the 
sides of the bands, but after a httle 
practice it will become easy to ac- 
complish. 

Morocoo flexible loorh^ as a rule, has 
blind hues, a broad and a narrow one, 
worked close to the bands. Damp the 
book 'with a sponge and clean water, 
and work it evenly into the leather 
with a hard clean brush. Take a 
pallet of the size suitable to the book, 
warm it over the stove, and work it 
firmly over the back. As the leather 
dries, make the pallet hotter ; this 
will generally be found sufficient to 
roduce the required dark lines, 
ometimes it will be necessary to 
damp the different places 2 or 3 times 
in order to get the proper colour in 
the blind tooling 

The pallets will have a tendency to 
stick to the leather and possibly bum 
it. To obviate tliis, take 14 oz. white 
wax, and 1 oz. deer fat or lard, place 


them lu a pipkin over a fire or in a 
worm place, so that they may be well 
mixed together ; when mixed, allow 
to cool. Rub some of this mixture 
upon the rough or fleshy side of a 
piece of waste morocco, and when 
working any tools in bhnd, rub them 
occasionally over the prepared surface. 
This mixture will be found of great 
service in getting the tools to slip or 
come away from the leather in work- 
ing. Lard alone is sometimes used, 
hut this mixture will be found of 
greater service to any finisher, and the 
advantage of adding the wax will be 
apparent, 

The lines impressed on the back 
must DOW have their gloss given to 
them. This is done by “ giggering ” 
the pallets over them. Make the 
pallet rather hot, rub it over the 
greased piece of leather, and work it 
backwards and forwards in the im- 
I pression previously made. Great cai’e 
must be taken that the pallet be kept 
steadily lu the impressions already 
made, or they will be doubled. The 
back is now ready for lettering, as 
desenbed farther on. 

To blind tool the eidc of a boolc it 
must be marked with a folder and 
straight-edge, according to the pattern 
to be produced ; and as a guide for the 
rolls and fillets to be used. Those 
lines form the ground plan for any 
design that has to be worked. Damp 
the whole of the side with a sponge, 
and brush it as before directed ; then 
work the fillets along the hnes marked. 
Run. them over the same lino 2 or 3 
times. When dry, make the fillet 
immovable by driving a wooden wedge 
between the roll and fork, and gigger 
it backwards and forwards to produce 
the gloss. If tools are to be worked, 
make them ahghtly warm, and, as the 
leather dries, make the tool hotter 
and hotter. This must be repeated 
as often as necessary until the desired 
depth of colour and gloss is obtained. 
In using a roll that has a running or 
continuous pattern, a mark should he 
made upon the side with a file, at the 
exact point that first cornea in contact 
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with the leather, so that the same 
design may always come in the same 
place in the repeated workings. It is 
impossible for a roll to be cut so 
exactly that it may be worked from 
any pomt in the circumference with- 
out doubling it. Blind work is done 
in the same way whether in using a 
small tool or a large roll. The leather 
must bo damped and repeatedly worked 
imtil the depth of colour is obtained. 
It is then allowed to dry, and re- 
worked to produce the gloss. The 
beauty of blind work consists in mak- 
ing the whole of the finishing of one 
uniform colour, and in avoiding the 
fault of having any portion of the 
work of lighter tint than the rest. 

Gold Work . — This is far more com- 
plicated than blind or antique work, 
so that it is better to practise upon 
some spare pieces of roan, caH, and 
morocco, before attempting to finish a 
book. Gold work is not more difficult 
than bbnd tooling, it is only more 
complicated. The different kinds of 
leather requii'e such different degrees 
of heat, that what would fail to make 
the gold adhere upon one leather, 
would burn through another. The 
various colours require different degrees 
of heat ; as a rule, light fancy coloui's 
need lees than dark. 

The medium by which the gold is 
made to adhere to the leather is used 
in 2 ways — wet and dry. The wet is 
used for leather, the dry for velvet, 
satin, silk and paper. 

The wet medium is again divided 
into 2 classes, one for non-porous and 
another for porous leather. Morocco 
is the principal of the non-porous 
leathers, with roan and all other imita- 
tion morocco . The porous vorioties con- 
sist of calf of all kinds, russia and 
sheep. 

Thenon-porous leathers need only be 
washed with thin paste water or vin- 
egar and glaired once ; but if the glaire 
he thin or weak it will he necessary to 
give them a second coat of glaire. 

The porous varieties must he paste- 
washed carefully, sized aU over very 
evenly, and glaired once or twice ; care 


being taken that the size and glaire he 
laid on os evenly as possible. 

AU this, although apparently bo 
simple, must he well kept in mind, 
because the gi-eat difficulty is in not 
knowing the proper medium for the 
various leathers, and one book maybe 
prepared too much, wlnle another may 
have a deficiency. As a consequence 
one book will be spoiled by the prepa- 
ration cracking, and the gold will not 
adhere to the other. By following 
the directions here given the gold will 
adhere without much trouble, lieyond 
the practice necessary in becoming 
accustomed to an accurate use of the 
various tools. 

Suppose that a half-morocco book is 
to be neatly finished and lettered. 
Take a broad and narrow pallet of a 
suitable and proper size, work it against 
the bands in bhnd os a guide for 
finishing m gold. As the impression 
need be but veiy slight, warm the 
pallet on the gas stove but very little. 
Choose some suitable tool, as a centre- 
piece to go between the bauds. Work 
this also lightly on the back exactly 
in the centre of each panel as truly as 
possible and perfectly straight. A 
line made previously with a folding- 
stick along the centre of the back will 
greatly assist in the working of a tool 
in its proper position. Wash tlie bock 
with vinegar, and brush it well ivith a 
hard brush to disperse the moistui'e 
aud drive it equally into the leather > 
some use paste-water for tliis purpose 
instead of vinegar. Paste-water has 
a tendency to turn grey in the course 
of time • this is avoided by using 
vinegar, wliich also imparts fresh- 
ness to the morocco, and keeps it 
moist a longer time, very desirable m 
finishing, 

The impressions made by the broad 
and nari’ow pallet and the centre tool 
are pencilled in with glaire ; when 
dry, pencil in another coat ; allow tliis 
again to dry, then rub them very 
slightly with a piece of oiled cotton 
Avool. Take a leaf of gold from the 
hook and spread it out evenly on the 
gold oushion ; cut it as nearly to the 

N 
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variouB slmpes and sizes of the tools as 
possible. Take one of the pieces of 
gold upon a largo pad of cotton wool, 
greased slightly by dra-wing it over 
the head . (There le always a sufficient 
amount of natural grease in the hair 
to cause the gold to adhere to cotton 
drawn OTer it.) Lay the gold gently 
but fii'mly on the impressed leather. 
See that the whole of the impreaaiou 
be covered, and that the gold be not 
broken. Should it he necessary to put 
ou another piece of gold leaf, gently 
breathing on the first will make the 
second adhere. 

When all the impressious are covered 
with gold leaf, taka one of the tools 
heated to such a degree that when a 
drop of water is apphed it does not 
hiss, but dries instantly ; work it 
a.vaotly m the blind impressions. Re- 
peat this to the whole of the impraa- 
aiona, and wipe the overplus of gold 
off with the gold-rag. The impressions 
are now supposed to be worked pro- 
perly m gold but if there aie any parts 
where the gold does not adhere, they 
must be re-gliui'ad and worked in 
again, A saucer should be placed near 
at hand with a piece of rag or a sponge 
and water in it, to reduce auy tool to 
its proper heat before using. If the 
tool be used too hot, the gold impres- 
sion will be dull — if too cold, the gold 
will not adhere. To use all tools of 
the exact degree of heat requii'ed is 
one of the experiences of the skilled 
workman. 

The back is now ready for the title. 
Set up the words in a type-case, with 
type sufficiently large and suitable to 
the book. The chief word of the title 
should be in somewhat larger size than 
the rest, the other dimmishing, bo that 
a pleasant arrangement of form be 
attained. In order to adjust the length 
of the words, it may be necessary to 
“space” some of them — that is to 
put between each letter a small piece 
of metal called a “space.” Square 
the type, or make the face of the letters 
perfectly level by pressiug the face of 
them against a flat surface before 
tightening the screw, They must be 


exactly level one ivith another, or in 
the working some of them will be 
in-visiblo. Screw the type-case up, 
warm it over the finishing stove, and 
work the letters carefully in blind as a 
guide. Damp the whole of the letter- 
ing apace with vinegar. When dry 
pencil the impressions m t-wice with 
glaire. Lay the gold on and work them 
lu gold. 

But with lend type and a spring type- 
case (more suitable for amateurs on 
account of i-ta relative cheapness, and 
the cose fitting itself to the different 
sizes of the type) the latter must be 
warmed before the type is put in. 
The heat of the case will impart suffi- 
cient heat for the t3rpo to be worked 
properly. If the case and type be put 
on the etovo, the type will probably be 
melted if not watched very narrowly. 
Hand letters are letters fixed m handles 
and each used as a eingle tool. The 
letters are arranged in alphabetical 
order round the finishing stove, and as 
each letter is wanted it is taken from 
the order, worked, and replaced. They 
are stUl veiy much used in England, 
but where several books are to have the 
same lettering, brass tjqie is very much 
better. It dues its work more uni- 
formly than hand letters, however skil- 
fully used. 

When this simple finishing can be 
executed properly and with ease, a 
more difficult stylo may be attempted, 
such as a “full gilt back.” This is 
done in 2 ways, a ‘ ‘ run up ” back and 
a “ mitred ” back. As a general rule, 
morocco is mitred. Place the book on 
its side, lift up the millboard and make 
a mark at head and tail on the hack, 
a little away from the hinge of the 
bock. Then with a folder and straight- 
edge mark the whole length of the 
hack ; this is to he done ou both sides. 
Make another lino the whole length 
down the exact centre of the back. 
With a pair .of dividers, take the 
measurement of the spaces between 
the bands, and mark the size at head 
and tod for the panels from the top 
and bottom band ; with a folder and 
strip of parchment make a line across 
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the back, head and tail, at the mark 
made by the dividers. 

Work a thin brood and narrow 
pallet alongside the bauds in bhnd. 
Prepare the whole of the back with 
vinegar and glaire, but lay the glaire on 
with a sponge. When dry, lay the 
gold on, covering the whole of the back 
with it, and mending any breaks. For 
mitreing, take a 2-line pallet that has 
the encls out at an angle of 46°, so that 
the jom at that angle may be perfect. 
Work this on the side at the mark 
made up the back, and up to the line 
made in blind across the back . Eopeat 
this to each panel. The 2-line pallet 
must be worked across the back and up 
to the lines made m gold, the cutting 
of the pallet at tho angle will allow of 
the union or mitre, so that each panel 
is independent of the other. There 
will he spaces left at head and tail, 
which may be filled up with any fancy 
pallet or repetition of tools. The 
corners should be m keeping with the 
centre, and large enough to fit the 
panel. Work these from the sides of 
the square made, or from the centre 
of the panel, as will be found moat 
oonvement according to the thickness 
of the book and style of finishing, and 
then fill m any small stops, 'l^en 
the whole is done, rub the gold off 
with the gold rag, and use the rubber 
if necesaaiy. The title is put on in 
tho manner before described. 

It IB not always necessary that tho 
finishing be done in blind first. One 
aooustomed to finishing finds that a few 
lines marked previously with a folding- 
stick are all that is required. When 
working the title, a thread of sUk 
drawn tightly across the gold produces 
a sufficient line, and is the only guide 
that an experienced workman requires. 

To finish a side, make a mark with 
the folder and straight-edge as a guide 
for rolls or fillets . Prepare the leather, 
as before described, where the orna- 
mentation is to come ; butif thepattein 
is elaborate, it must be worked first in 
blind. As a greater faoihty, take a 
piece of paper of good quahty and weU 
sized. Draw the pattern on the paper. 


and if any tools are to be used, hold 
them over the gas flame ; this will 
smoke thorn so that they may be 
worked on the paper in black. When 
the pattern is complete in every detail, 
tip the 4 comers of the paper with a 
httle paste, then work the pattern 
through the paper on to the leather, 
using tho various sized gouges as the 
scrolls require, and a single line fillet 
where there are hnea. Work thus the 
complete pattern m blind . This being 
done completely, take the paper off 
from the 4 corners, place it on the 
other side, and work it in the same 
way. Prepare the leather with vinegar, 
and pencil the pattern out with glaire. 
If the whole side be glaired witb a 
sponge, it will leave a glossy appear- 
ance that is very undesirable. The 
whole side is now laid on with gold, 
and the pattern is worked again with 
tho warm tools, m the previous or 
bhnd impressions. 

The inside of a book is generally 
finished before theoutside. Thisshould 
be done as neatly as possible, carefully 
mitreing the corners when any hues 
are used. Most frequently a roll is 
employed, thus saving a great deal of 
time. A style was mtroduced in 
Franco called “double,” the mside of 
the board bemg covered with a coloured 
morocco different from the outside, m- 
stead of having board papers. This 
inside leather was very elaborately 
finished ; generally with a “ dentolle ” 
border, while the outside had only a 
hne or two in blind. It is a style 
which, although very good in itself, 
has quite died out with us, so many 
prefer to see the finishing to having it 
covered up when the book is shut. 

The edges of the boards and the 
head-hands must be fimahed either m 
gold or blind, according to fancy, and 
in keeping with tho rest of the embel- 
lishment. A fine hne worked on the 
centre of the edge of the board by 
means of a fillet looks better, and of 
course requires more pains than simply 
running a roller over it. If it is to 
be in gold, simply glairing tho edge is 
sufficient. Lay on the gold, and wort 
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the fillet carefully. Place tlie book 
on its ends in the finishing press to 
keep it steady, or it will shake and 
throw the fillet off. If a roll is used, 
take the gold up on the roU, grease it 
first a little, by rubbing the gold-iag 
over the edge to make the gold adhere. 
Then run the roll along the edge of the 
boards ; the kind generally used for 
this purpose is called a ‘ ‘ bar roll ” — 
that is, having a aeries of Imea running 
at right angles to the edge of the 
roU. 

Imitation moroeoo is generally used 
for publishers’ bindings, where books 
are in a large number and small in 
price ; and the finishing is all done 
with the blocking press. To finish this 
leather by hand, it is advisable to wash 
it with paste- water and glaire twice. 

Eoan is generally used for circulating 
library work, and is very seldom 
finished with more than a few lines 
aoroBB the hook and the title. This 
leather ia prepared with paste-wash 
and glaire, and, when complete, var- 
nished over the whole surface. 

Inlaid Work. — Inlaid, or mosaic 
work, IS used only in the higher 
branohes of bookbinding. Formerly 
books were not inlaid, but painted with 
various colours, Grolier used a great 
deal of black, white and green. Tuokett 
employed a method of extracting one 
colour from leather and substitnting 
another by chemical action, thus : 
Take dark chocolate colour, trace the 
design thereon, and pick it out or 
pencil it in with suitable oliemioals, say 
dilute nitric acid ; this wiU change the 
ohocolate, leaving the design a bright 
red on a ohocolate ground. 

To lay on the various colours with 
leather is, no doubt, by far the bettor 
plan. Paint haa a tendency in time 
to crack, and, if acids are used, they 
will to a certain extent rot or destroy 
the leather ; but if leather is used it 
will always retain both colour and 
textjire. To choose the proper colours 
that will harmonise with the gi-ound, 
give tone, and produce the proper 
effect, requires a certain amount of . 
study. Morocco is generally used, ! 


but in Vienna calf haa given very good 
results. If the pattern to be uileid 
be very sinall, steel punches are used, 
the pattern being worked in blind on 
the side of the book. Take morocco 
of a different colour from the ground 
it is to decorate, pare it down as thin 
as possible, and lay it on a slab of 
lead. With a steel punch, the exact 
facsimile of the pattern that is to he 
inlaid, punch out from the leather 
the required number of pieces. These 
ore posted aud laid very carefully on 
the exact spot mode by the blind 
tooliug ; press each down well mto 
the leather either with a folding-stick 
or the fingers, so that it adheres pro- 
erly. When dry, the book is pressed 
etween polished plates, so that the 
raised pieces, or the pieces that have 
been laid on, may be forced well into 
the ground leather. When it has been 
pressed, the whole of the leather must 
he pi spared as for morocco, and fin- 
ished in gold. The tools in the work- 
ing will hide all the edges of the 
various mlaid pieces, provided they 
are laid on exactly. 

If interlacing bands are to be of 
various colours, the hands must be out 
out. Pare the leather thin, and after 
worldng the pattern thiough the 
paper on to the leather on the side of 
the book, lay it on the tlnnly pared 
leather ; with a very sharp and 
pointed knife, out through the paper 
and leather together on a soft board. 
Or, the design may be worked or 
drawn on a thin board, and the vari- 
ous hands out out of the board as 
patterns. Lay these on the thm 
leather aud cut round them. Keep 
the hoard templates for any future 
use of the same patterns. The vari- 
ous pieces are pasted, carefully adjusted 
in their places, and well rubbed down. 
The leather is then prepared and 
worked off in gold. 

Another method is to work the 
pattern in blind on the sides, pare 
the morocco thin, and whflo damp 
place it upon the portion of the pat- 
tern to be inlaid, and press it weU 
with the fingers, so that the design 
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is impressed into it. Lay the leather 
carefully on some soft board, and cut 
round the lines made visible by the 
pressure with a very sharp knife. 
When cut out, paste and lay them 
on tho book and prepare as before, and 
finish in gold. This last method is 
not of much value, though it is some- 
times chosen ; for any good work, 
where accuracy is required, the plana 
mentioned previously are to be pre- 
ferred. 

The Viennese work their calf in the 
same way that the cabinet-makers 
inlay woodwork. With a very sharp 
and thin knife, they out right through 
two leathers laid one on the other. 
The bottom one is then lifted out and 
replaced by the top one. By this 
method the one fits exactly into the 
otherj so that, if properly done, the 
junctions are so neatly made that no 
finishing is required to cover tho line 
where the two colours meet. 

Porous. — Calf, as before described, 
requires more and different preparation 
than morocco, on account of its soft 
and absorbing nature. As a founda- 
tion or ground-work, paste of different 
degrees of strength is used, according 
to the work required. 

Calf books have geneially a morocco 
lettering piece of a different colour 
from the calf on the back for the 
title. Tills is, however, optional. 
Leather lettering pieces liave a great 
tendency to peel off, especially if the 
hook be exposed to a hot atmosphere, 
or if tho paste has been badly made, 
so that it IS perhaps better if the calf 
itself be lettered. There is no doubt 
that a better effect is produced in a 
bookcase when a good assortment of 
coloured lettering pieces is placed on 
the variously coloured backs, and the 
titles can be more easily read than if 
they were upon light or sprinkled 
calf ; but where wear and tear have 
to be studied, as in public hbraries, a 
volume should not have any lettering 
pieces. All such hooks should be 
lettered on their natural gi-ound. 

For lettering 'pieces^ take morocco 
of any colour, according to fancy, and 


having wetted it to facilitate the 
work, pare it down thin and evenly. 
Cut it to size of the space it is mtonded 
to fit, pare the edges all round, paste 
it, put it on the place, and rub well 
down. Should the hook requii-e two 
pieces — or one for the title, and one 
for the volume or contents — it is 
better to vary the colours. Do not 
allow the leather to come over on to 
the joint, or by the frequent opening 
of the boards the edge will become 
loose. A very good plan os a substi- 
tute for lettermg pieces is to colour 
the caK dark brown or black, thus 
saving the leather at the expense of a 
little more time. When the lettermg 
pieces are dry, mark the back, head 
and tad for the pallets or other tools 
with a folding-stiok. Brush paste all 
over the back. With the handle of 
an old tooth-brush, rub the paste 
into the hook. Before it has time to 
dry, take the overplus off with a rather 
hard sponge, dipped in thin paste- 
water. The reason why paste of full 
strength must be used for the hack, 
aud only paste-water for the sides, is, 
that through the stretching of the 
leather over the hack in covering, the! 
pores are more open, and consequently 
require more filling up to make a firm 
ground. Much depends upon the 
ground-work being properly applied. 

Fimshing, above all other depart- 
ments, demands perfect cleanliness. A 
hook may have the most gi-aceful 
designs, the tools be worked perfectly 
and clearly, hut he spoiled by having a 
dirty appearance. Seethateverythnig 
is clean — paste-water, size, glaire, 
sponges, end brushes. Do not lay any 
gold on until the preparation is per- 
fectly dry, or the gold will adhere and 
cause a dirty yeUow stain where wiped 
off. 

Should the calf book be intended to 
have only a pallet alongside the hands, 
it is only necessary where the paste- 
wash is quite dry to glaire that poi-tion 
which is to be gilt . this is usually 
done with a camel-haii- brush, by laying 
on 2 coats. AVhen dry, out the gold 
I into strips and take one up on the 
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pallet and work it on the calf. This is 
what is termed ‘ ‘ half calf neat. ” The 
baud on each side is gilt, leaving the 
rest of the leather in its natural 
state. Some binders polish their backs 
instead of leaving them dead or dull. 

Full gilt back. — (a) " Hun-up ” 
Make a mark up the back on both sides 
alittle away from the joint with afolder 
and straight-edge. Put on lettering 
piece. When dry, paste and paste-wash 
the back. Whan again dry, take some 
of Yomig’s patent size, melt it m a 
pipkin with a little water and apply it 
with a sponge. Lay this on very 
evenly with a very soft sponge, and be 
particular that it is perfectly clean, so 
that no stams be left. Wlieu this size 
is done with, put it on one side for 
future use. This size should not be | 
taken of its full strength, and when 
warmed again some more water should 
be added to make up for evaporation. 
When the coat of size has dried apply 
2 coats of glaira. The first must be 
dry before the second is applied, and 
great oars should be taken that the 
sponge does not go over the same place 
twice, or the previous preparations will 
be disturbed. It is now ready for 
finishing. Cut the gold to proper size ; 
rub a little lard over the whole of the 
book with cotton wool. This requires 
great attention. Very little must bo 
put on light or green calf, as these 
colours are stained very readily. Take 
the gold up on a cotton pad , lay it 
carefuUy down on the back , breathe 
on the gold, and press down again. If 
there be any places where the gold is 
broken, they must be mended. Heat 
a 2-line fillet so that it hisses when 
placed in the cooling pan or the saucer 
with the wet rag in it, and run it the 
whole length or the back on the line 
made before paste- washing. Do this on 
both sides, and rub the gold off with 
the gold-rag up to the line on the out- 
side. Work a 2-liue pallet on eaoh side 
of the bands, and tlio morocco lettering 
piece last as it requires less heat. The 
centre piece of each panel is next 
worked, firmly but quickly. The 
corners are worked from the centre or 


sides using the right hand corners as a 
guide, and jurlgmg the distance by the 
left hand ones. The press must be 
turned when it is required to bring the 
left side to the right hand in working 
the corners. The requisite pallets are 
worked to finish the book head and tail, 
generally in one operation with the 
2-hned pallet. 

Calf -work requires vary quick work- 
ing. The tools must not be hold over 
the various places too long, or the heat 
will destroy the adherent properties of 
the albumen. With morocco tliis does 
not signify so much, as the heat is not 
BO great. 

(5) “Mitred lavk" is prepared tho 
same way as for “ runup back,” and the 
mitremg is done os explained in work- 
ing morocco. This is superior work, 
requires more skill, and takes longer, 
but looks much better. Each panel 
must be an exact faoBimile of the rest. 
If the tools do not occupy precisely 
similar places in eaoh panel, the result 
win be very unsatisfactory. When 
the backs ore finished rub the gold off 
with the gold-rag, and clear off any 
residue with rubber. Be very careful 
that every particle of tho sui-plus gold 
be cleared off or the delicate lines of 
the ornaments iviU be obscure and 
logged m appearance. 

The book is now ready for lettering. 
Set the type up in the case, and work 
it carefuUy in a perfectly straight lino 
over the back. The whole of the back 
is polished with the iron, which must 
be perfectly clean and bright. Pre- 
pare a board from an old calf binding, 
by applying some fine emery or char- 
coal and lard on the leather side of it. 
Euhbiug the iron over this prepared 
surface will give it a bright polish. 
It must bo used over tho back by 
holding it lightly and giving it an 
oblong circular motion. Go over 
every portion of the back with very 
even pressure, so that no part may 
he made more glossy than another. 
The polishing iron should be used 
rather warmer than tho tools . but if 
too hot, the glairo will turn white ; 
if too cold, the polish will be dull. 
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The grease upon the leather will be 
quite Buffloient to make the polisher 
glide easily over the surface, but the 
operation must be rapidly and evenly 
done. All light and green calf 
requires less heat than any other 
kinds, and will turn black if the iron 
be in the least degree too hot. 

The aides should he always in keep- 
ing with the back. Before the aides 
can be finished, the inside of the 
boards must receive attention. With 
a “runup” back, the edge of the 
leather round the end-papers is worked 
in blmd or has a roll run round it in 
gold. In any case it should he paste- 
washed. If for blind, the roll is 
heated and worked round it ; if for 
gold, it IS glaii’ed twice. The gold, 
out mto strips, is taken up on the roll, 
worked, and the overplus taken off 
with the rag as before dheoted. Extra 
work, such as mitred, should have 
some lines or other neat design put on. 
Paste-wash the leather, and, when 
dry, glaire twice. When again dry, 
lay on the gold all round, and work 
the single or other fillets, or such 
other tool as may be in keeping with 
the exterior work. When the gold 
has been wiped oflT, the leather is 
polished with the iron. 

The outside must now be finished. 
If the sides aro not to ho polished, 
paste-wash the whole of the aide up to 
the edge of the back carefully, then 
glaii'e only that portion which is to he 
gilt. In general a 2-hne fillet only is 
used round the edge, so that the 
width of the fillet or roU must deter- 
mine the width to he glahed. When 
glau'ed twice and dry, take up the 
gold on the fillet or loU and work it 
evenly and straightly round the edge. 
The corners where the hues meet are 
next stopped by working a small 
rosette or star on them. Clean off 
any gold that may he on the side, and 
work a small dotted or pin-head roll at 
the edge of the glaire. This will 
cover and conceal the edge. 

Extra calf hoolo! generally have the 
sides polished. Paste-wash the sides 
all over, and size when dry. Hold 


the hook, if small, in the left hand ; 
if large, lay it on the press and work 
the sponge ovei the side in a oii-oulav 
direction, so that the size may be laid 
on evenly. Be veiy careful that it 
does not froth ; should it do so 
squeeze the sponge out diy, and fill it 
anew with fresh size. Some workmen 
work the sponge up and down the 
book, hut if this he not done very 
evenly it produces streaks. Allow to 
dry hy leaving the hook with hoards 
extended. When perfectly dry, glaire 
once. This will he found sufficient, as 
the size gives body to the glaire. 
When siziug and glairing, be sure that 
the hook is laid down with the hoards 
extended on a level surface ; if the 
book be not level, the size or glau'O 
will run down to the lowest portion of 
the surface and become unequally dis- 
tributed. 

The gold is now laid on the respec- 
tive places, either broad or narrow, 
aooordiug to the nature of the flnishmg 
or width of the lolls. As a rule, 
the sides of the better class of calf 
books are only 3-hned round the edge 
and mitred in the corners. This is, 
however, quite a matter of taste. 
Some have a border of fancy rolls, but 
never any elaborate pattern as in 
morocco work. To finish the sides, 
place the book in the finishing press 
with the boards extended, so that 
they may rest on the press. This ivill 
afford greater facility for working the 
fillets, roUs, and tools necessary to 
complete the design on each side. 
The flnishmg press being small, it can 
he easily turned round as each edge of 
the border is finished. 

To polish the sides, place the hook 
on its side ou some soft sm’faoe, such 
as a board covered with baize, and kept 
for the pm’pose. Use the large and 
heavy polishing iron, hot and clean. 
Work the iron quickly and fiimly over 
the sides, first from the groove towards 
the fore-edge, and then in a contraiy 
direction from the tail to the head by 
turning the volume. The oil or grease 
applied to the cover pi evious to laying 
' on the gold will be sufficient to allow 
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the polisher to glide easily over the 
surface. Polishing has the effect of 
smoothing down the burr formed on 
the leather by the gilding tools, and 
bringing the impressions up to the 
surface. The non must be held very 
evenly, so that its centre may be the 
working portion. If held sideways, 
the edge of the iron will indent the 
leather. The heat must be sufficient 
to give a polish ; but if the iron is too 
hot, it will cause the glaue to turn 
wliite. A practised finisher can gener- 
ally tell the proper heat on holding 
the iron at soma little distance from 
his face. Calf books should be pressed, 
whether polished or not. 

Pressitig . — Plates of japanned tin or 
polished horn are proper for this pur- 
pose. Put pressing tins between the 
book and the millboards, up to the 
joint. Place one of the japanned tins 
on the side level with the groove, turn 
the book and japanned tin over care- 
fully together, so that neither shifts ; 
lay another of the japanned tins on the 
top of the book, thus leaving the book 
between 2 tins. Put the book into 
the standing press, screw down tightly, 
and leave for some hours. When 
pressed sufficiently, take the hook out, 
and if the sides are polished, varnish 
them. 

Moke a little pad of cotton wool, 
saturate the lower portion with 
varnish ; ruh it on a piece of waste 
paper to equalise the varnish, then 
work the pad over the side as quickly 
as possible, in a circular direotiou. 
Renew the wool with varnish for the 
other side. Enough must he taken on 
the pad to varnish the whole side, as 
the delay of renewing the varnish 
would cause a streaked surface. 
AVhen the varnish is perfectly dry, the 
book is again pressed. To do this, rub 
the gold rag over the sides to give them 
a little grease, which will prevent the 
sides from sticking to the polished 
plates. Place the hook between the 
plates as before, leaving out the press- 
ing tins, and put luto the standing 
press. Only little pressui-e must be 
given ; if the press is screwed down 


too tightly, the plates will stick to the 
book. The varnish must be of good 
qualify, and perfectly dry. Half an 
hour in the press will be found quite 
long enough. Should the plates stick, 
there is no other remedy than washing 
off the varnish with spirits of wine, 
and the glaire and size -with warm 
Water , then carefully repreparing the 
whole surface as befoie. This is, 
however, an accident which cannot 
happen if due care and judgment be 
exercised. 

Oraining . — Graining is now used 
very much on calf hooks. This may 
be properly considered as a blind 
ornament. It is done by means of 
copper or wooden plates cut out in 
various patterns so os to form small 
squares, scales of fish, or an imitation 
of morocco. Place the volume between 
2 of these plates even up to the groove 
of the back, in the standing press ; 
screw it tightly down. The impres- 
sions should be equal over the whole 
surface. Nothing looks worse than a 
bold impression in one place and a 
slight one in another, so that it is 
important that it be evenly pressed , 
a second application of the plates 
is impracticable. Graining has the 
advantage of hiding any finger marks 
tliat may accidentally be on the calf, 
and conceals any imperfections in the 
leather. 

The state of the w'eather must in a 
great measui'o guide the fimsher as to 
the number of volumes to prepare at 
one time. The leather shoidd always 
he a httle moist, or rather “fresh.” 
In winter, double the number of books 
maybe prepared, and the gold laid on, 
than the dryness of a summer’s day 
will admit of. If books are laid on 
overnight, the tools must he used very 
hot in working them the next moru- 
mg, or the gold will not adhere. 
During summer, flies will eat the 
glaire from various places wMlo the 
hook is lying or standing out to dry, 
so that constant vigilance must be 
kept to avoid these pests. 

Russia leather is prepared in the 
same way as calf, but is usually worked 
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with more blind tools than with gold, | 
and the sides are not as a rule polished, i 
80 that the size and glaire are dispensed 
with, except on those parts where it is 
to be finished in gold ; and those por- 
tions need be only paste-washed and 
glaired once without any size. 

Finishing with Dry Prepara- 
tion, — Dry preparation is usedfor silk, 
velvet'paper, or any other material that 
would be stained by the employment 
of the wet process. A number of 
recipes are in use. 

(а) Dry some wliite of egg byapread- 
ing it somewhat thickly over glass 
plates, preserving it from dust. Itwill 
chip off readily, when dry, if the glass 
has been previously very slightly oiled 
or greased. It must not be exposed to 
a greater heat than 122° F. (60° C.), or 
the quality of the albumen will be de- 
stroyed. The dried mass is well pow- 
dered in a poroelam mortar. 

(б) Take equal portions of mastic, 
sandrac, and arabic gums, and grind 
them in a mortar into an unpalpablo 
powder. 

Put it into a box or bottle, and tie 
3 or 4 thicknesses of fine muslm over 
the mouth. By tapping the inverted 
box, or shaking it over the lines or 
letters, the dust will fall through in a 
fine shower. The powder should tall 
only on the port to he gilt. Cut the 
gold into strips, take it upon the tool, 
and work it rather hot. The overplus 
of the powder must be brushed away 
when the finishmg is completed. 

is very seldom finished beyond 
having the title put on, and this should 
be worked in blind first and with mode- 
rately large letters, or the pile will 
hide them. 

Silh is finished more easily, and can, 
if care be taken, have rather elaborate 
work put upon it. In such a case, the 
lines or tools, which must be blinded- 
in first, may be glaired. For this pur- 
pose, the glaii'6 le put in a saucer or 
plate in the free air for a day or two, 
so that a certain amount of moisture 
may evaporate , but it must not he so 
stiff as to prevent the brush going 
fi'eely over the stuff. Great care must 


be taken, or the glaire will spread and 
cause a stam. A thin coat of paste- 
water will give silk a body and keep 
the glaire from spreading to a certain 
extent ; but the best medium for silk 
is the dry one, as it is always ready for 
instant use. In using glaire, the gold 
is laid on the silk, but on no account 
must any oil or lard be rubbed on it 
for the temporary holding of the gold. 
Rub the parts intended for the gold 
with the finger (passed thi’oqgh the 
hair) or with a clean rag lightly oiled, 
and when the tools are re-impressed, 
use a clean pieoe of fiannel to wipe off 
the superfluous gold. 

Blocking has l^en used lately on silk 
with some success in Germany. The 
blocking plate is taken out of the press, 
and the gold is laid on it, and then 
replaced in the press. The finishing 
powder is freely distributed over the 
silk side, which is laid on the bed of 
the press. On pulling the lever over, 
the block descends and impimts the 
design in gold on the silk. This pro- 
cess may he applied to velvet, but 
velvet never takes the sharpness of the 
design on account of the pile, so that 
as a rule it is left in its natural state. 

Velliun, — Several kinds of vellum 
are prepared from calf skins , “pre- 
pared" or “artists’" vellum, with a 
very white artificial Bui'face; “Oxford" 
vellum, the surface of which is left in 
its natural state , “ Roman " vellum, 
which has a darker appearance. Parch- 
ment 18 an inferior animal membrane 
prepared fi’oin sheep-skins after the 
manner of vellum, and is very succeBS- 
fully imitated by vegetable parchment, 
made by immersing unsized paper for 
a few seconds in a bath of dilute oil of 
vitriol. This is used very extensively 
in France for wrappenng the better 
oloBs of literature, instead of issmng 
them in cloth as is the custom here. 

The method of finishing vellum is 
altogether different from leather. On 
account of its very hard and compact 
nature, it requires no other ground or 
preparation than glaire for gold work. 

The cover should be washed with a 
soft sponge and clean water, to clean 
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off any dirt or finger marks, and to blocking .iro “blocks ’ or “abampa,’' 
make the book look as fresh as possible, composed of very small pieces, or in 
This washing must be very carefully one block out to the size of tho book, 
done by going over the surface as ferv In any case, tho block has to be 
times as possible. This caution applies fastened to the movable plate at the 
paiticularly to the “prepared” vellum, bottom of the heating box of the 
as each -washing -will take off a certain blocking press. To hlook the sides of 
amount of the surface. It requires a book, glue a sLout piece of paper 
some experience to distmguish the upon the movable plate. Then set 
flesh and leather surfiices of prepared tba blocks upon one side of the hook 
vellum, hut this experience must be m exact position, and place that side 
acquu-ed, because it is absolutely upon the bed of the bloekiug press, 
necessary that the leather side should leaving the volume hanging down in 
be outward -when the book is covered, front of tho prass. The bed la next 
for two reasons ■ the flesh side is more fixed, so that the centre of the hoai'd 
fibrous and adheres better to the boards is exactly under and in the centre of 
than the leather side, and the leather the heating box. When quite true, 
side is leas liable to have its surface the aides and liack gauges are fixed by 
disturbed in the process of wasliiug. screws. PuU the lever so that a 
When dry, the parts that are to he slight pressure upon the plate be 
gut must be glaired, and as the glnlre given ; release the press and take out 
-trili show its presence, or more strictly the book and examine if all be coiTOot. 
speakmg leave rather a dii'ty mark. Some of the blocks may require a 
the tools should be -worked in blind, small piece of paper as a pad, so as to 
and the glaire laid on carefully up to iuoiense the pressure, others to be 
their outer edge. When dry, lay the slufted a little. Now glue the back 
gold on and work the tool m. Let of the stamps and replace them. Put 
the tools be only moderately warm ; the whole under the top plate in the 
y too hot, they -will go through to the press, heat the box, and puU the lever 
millboard, leaving them maik as if over ; let tho book remain for soino 
they had been out out with a knife. little time to set the glue. Take out 
As a rule, no very heavy tooliug is the book, e.xamiuo if perfectly squaie 
put on vellum, as the beauty lies m and correct, but replace it with a soft 
keepiug the vellum clean. As the millboard under tho stamps and pull 
tooling, comparatively speaking, is on doivu the pi es.s. The lever must ra- 
the surface, owing to the thmnoss of main over and the blocks be under 
the skin, it requires a very competent pressure until the glue is hardened, 
and clean workman to produce any- Another method is to glue upon the 
tiling like good work on vellum. plate a piece of thick paper, and mark 

Vellum is of so greasy a nature upon it the e.xact size of the book to 
that, if a title-piece of leather has to be blocked. Strike the size from the 
be put on, it -n^l be a matter of great centre, and from that draw any other 
difficulty to make it adhere properly, lines tliat may assist in plaomg the 
unlesssome special precaution he taken, blocks. Arrange the blocks upon the 
Tho best plan is to scrape the smlace, plate so as to form tho design , when 
where the leather is mtended to be correct glue the blocks on tbeii- backs, 
placed, with the edge of a knife. This and replace them on the plate. When 
will produce a rough and fibrous tho glue adheres a httlo, turn the 
ground on wliich to place the pasted plate over and put it into tho press, 
leather. This leather, when dry. Apply heat to the box ; pull the lever 
must he prepared -with paste-water over ; and when the glue is set, regu- 
and glaire, in the same manner as late the bed and gauges. 

■with other hooks. When the press is properly heated. 

Blocking'. — The tools required for throw back the level’ ' take out the 
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nuUboard from under the stamp, and 
regulate the degree of pressure re- 
quired by the side screw under the 
bed. Place upon the bed the side 
to be stamped, hold it firmly against 
the guides with the left hand, and 
with the right draw the lever quickly 
to the front. This straightens the 
toggles and forces down the heating 
bos, causing a sharp impression of the 
stamp upon the leather or other 
material. Throw or let the lever go 
back sharply and take out the book. 
If the block bo of such a design that 
it must not be inverted, the whole of 
the covers must be blocked on one 
side first, and the block turned round 
for the other side, or the design will 
be upside down. 

Work for blocking in gold does not 
req^uire so much body or preparation 
as if it were gilt by hand. Morocco 
can be worked by merely washing tlio 
whole suifaoe with a little urme or 
weak ammonia 5 but it is safer to use 
a coat of glairo and water, mixed in 
proportions of 1 to 3. The heat 
should be moderate and the working 
slow. 

0(df should have a coat of mUk and 
water or tlun pasta- water as a ground, 
and when dry another of glaire, both 
laid on evenly ; but if only portions 
are to be gilt, such os a oeutre-piaoe, 
and the rest dead, the oentre-piooe or 
other design should be pencilled in 
with great care. The design is first 
slightly blocked in bhud os a guide for 
the glairing. The edge of the glaire 
always leaves a dark stain. The heat 
required for calf is greater than for 
morocco, and the working must be 
done more quickly. 

Cloth requires no preparation what- 
ever ; the glue beneath and the 
coloured matter in the cloth give 
quite enough adhesiveness, when the 
hot plate comes down, for the gold to 
adhere. 

Calf Colouring. — Although 
coloured oalf-skms may be bought al- 
most os cheaply as “.smooth " calf (un- 
ooloured ones), yet there are many 
places where coloured calf cannot be pro- 


cured. Skins may be purchased alt eady 
sprmkled or marbled at most leather 
shops. This plan of apriukling and 
marbhng the whole skm is good 
enough for cheap or half-bound work, 
but for extra work it is far better to 
sprinkle, marble, or otherwise colour 
the leather when on the book. Hand- 
colourmg is coming agam into use, 
and by degrees getting knoivn through- 
out the trade. 

When an acid is used on leather, it 
is essential to wash as much as possible 
of it out with water immediately after 
it has done its work, or in a few 
mouths the surface of the leather will 
be found to be eaten away and 
destroyed. It is a fault of some 
binders, that if they use a chemical 
on leather or paper, they are not 
satisfied to have weak acid, allow it 
to do its work slowly, and, when the 
proper moment has arrived, stop its 
further action. They frequently use 
the acids as strong as possible, and 
neglect to wash out the residue. The 
consequence is, the leather or paper 
rots. To avoid this, the recipes given 
below are selected for their harmless 
ohai'aoter. 

Black . — Iron sulphate (ooppei'aa) is 
the chief ingredient in colouiing calf 
black. Used by itself, it gives a 
greyish tint, but if a coat of salts of 
tartar or other alkah be previously 
used it strikes immediately a rich 
purple black. It can be purchased at 
Id. per lb. 

(а) Into 1 qt. boiling water, throw 
J lb. iron sulphate ; let it roboil, 
stand to settle, and bottle the clear 
liquid for use. 

( б ) Boil 1 qt. vmegar with a quan- 
tity of old iron nails or steel filings for 
a few minutes ; keep in a stone jar, 
and use the clear liquid. This can, 
from tune to time, be boiled again 
with fresh vinegar ; an old iron pot 
must be kept for boiling the black. 

Brmon. — (a) Dissolve J lb. salts of 
tartar (oxalic acid) in 2 pmts boiling 
water, and bottle for use. This is 
mostly used for colouring ; it has a 
very mellow tone, and is always used 
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before the black when a strong or 
deep coloui' is required. It is poison- 
ous, and must not be used too strong 
on the calf, or it will corrode it. 

(i() For a plain brown dye, the green 
shells of walnuts may be used, broken 
up, mixed with water, and allowed to 
ferment. The liquid is strained and 
bottled for use. A pmoh of salt 
thrown in wili^help to keep it. This 
does not in any way corrode the leather, 
and produces the best uniform tint. 

Yellow. — (<i) Picric acid dissolved in 
water forms one of the sharpest yellows. 
It must not be mixed ivith any alkali 
in a dry state, as it forms a very 
powerful explosive oompound. It 
may bo bottled for use. 

(6) Into a bottle put some turmeric 
powder, and mix well with methy- 
lated spirit ; the mixture must be 
shaken occasionally for a few days 
until the whole of the colour is 
oxtrooted. This is a veiy warm 
yellow, and produces a very good 
shade when used after salts of tartar. 

For all the following a preparation 
or ground of paste-water must be put 
on the oaU, that the liquids may not 
sink through too much. The calf 
must bo paste-washed all over equally, 
and allowed to get thoroughly dry. 
It will then bo ready for the various 
methods. Perhaps to wash it over- 
night and let it stand till next morn- 
ing will be the best and surest plan. 
It matters very little whether the 
calf is on the book or in the skin. 

Sprinkles, — There are many 
sprmkles, all worked in the same 
way, by throwing the colour on finely 
or coarsely, as it may be wonted, 
light or dark. 

Presuming that the paste or ground- 
wash is thoroughly <fry, take liquid 
salts of tortar and dilute with cold 
water, 1 pai't salts to 2 of Water, m a 
basin ; wash tho calf with this liquid 
evenly, using a soft sponge. Tho calf 
will require the wash to be applied 
2 or 3 times, uutd a proper and uniform 
tint is obtained. Each successive wash 
must be allowed to get thoroughly dry 
before the next is apphed. 


The next process is to sprinkle the 
book, with the boards open ; 2 pieces 
of flat wood, about 3 ft. long, i in. 
wide, and J in. thick, will be found 
very useful for carrying the hook. 
These rods must be supported at each 
end, so that the book may be sus- 
pended between them, with the boards 
resting on the rods nearly horizontally, 
Put into a round pan some of the 
copperas fluid, and into another some 
of the solution of oxalio acid. Use a 
pretty large brush for each pan, keep- 
ing each for its own fluid. The 
sprinkling may be commenced. The 
brushes hemg soaked in the fluids, 
should be beaten out, using a broom- 
stick to beat on before beating over 
the book, unless a coarse sprinkle is 
desired. Whilst beating over the 
book, the band should be held up 
high, and moved about, so tliat a fine 
and equal spray may be distributed ; 
and this should he continued until the 
desired depth of colour is attained. 

This may be varied by putting some 
geometrical design, out out of thin 
millboard, on the cover ; or if the 
book is on any special subject, the 
subject itself put on the cover will 
have a veiy pretty effect, and may be 
made emblematieal, A fern or other 
leaf for botanical work as an instance, 
The sprinkle must in these coses bo 
very fine and dark for the better 
effect. The leaf or design, being 
lifted from the cover when the 
sprinkle is dry, will leave the ground 
dark sprinkle with a light brown loaf 
or design. ‘ ' Cambridge calf ” is done 
in this way by cutting a square panel 
of millboard out and laying it on the 
Bides. The square on the cover may 
be left brown or may be dabbed with 
a sponge. 

Marbles . — As the success of mar- 
bling depends upon the quickness with 
which it is executed, it is important 
that the colours, sponges, brushes, 
and water, should be previously dis- 
posed in order and at hand, so that 
either of them can be taken up 
instantly. Another point to which 
attention must be direoted is tho 
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amount of colour to be thrown on, 
and consequently the amount that 
each brush should contain. If too 
much colour (black) is thrown on, the 
result will be myisiblo ; if too little, 
no matter how mcely the marble la 
formed, it will be weak and feeble. 

Marbling on leather is produced by 
small drops of colouring hqmda, drawn 
(by flowing water down an inchned 
plane) into veins, and spread into fan- 
^ tastio forms resembling foliage — hence, 
often called “tree-marble.’' It re- 
quires great dexterity of hand and 
perfect coolness and decision, as the 
least hurry or want of judgment will 
ruin the most elaborate preparation. 

To prepare the book, paste-wash it 
evenly all over, and, to further equahse 
the paste-water, pass the palm of the 
hand over the board after washing it. ' 
When dry, wash over with a solution ' 
of oxahe acid 2 or 3 times to get the 
desired tint. When dry, glaue the 
whole as even as possible, and to 
diminish the froth that the sponge 
may occasion, put a few drops of 
milk into the glaire. Again, allow 
it to dry thoroughly. Put some fresh 
copperas into a pan, and some solution 
of oxalic acid into another, and soak 
each brush in its liquid. Place the 
book upon the rods, the boards ex- 
tending over and the book hanging 
between. Should it bo desired to let 
the marble run from back to fore-edge 
the back must be elevated a httle, and 
the rods supporting the boards must 
be level from end to end. The eleva- 
tion must be very slight, or the water 
will run off too quickly, 

Place a pail of water close at hand ; 
in it a sponge for washing off, and a 
bunch of birch to throw the water 
with. A little soda should bo added 
to soften the water Charge each 
brush well and knock out the super- 
fluous colour until a fine spray comes 
from it. A little oil put on the palm 
of the hand, and the brush well rubbed 
into it, will greatly assist the flow of 
colour from the brush, and prevent the 
black colour from frothing. Tlirow 
some water over the cover in blotches 


with the birch, just sufficient to make 
them unite, and flow downwards 
together. Now sprinkle some black 
by beating the brush on a press pin, 
evenly and finely. When sufficient 
has been thrown on, beat the brown 
in like manner over the extended 
boards. When the veins are well 
struck into the letither, sponge the 
whole well with clean water. Have 
no fear in doing tliis, as it will not 
wash ofif. Then set the book up to dry. 

Tree-marbles . — The cover la pre- 
pared and sprinkled in the same 
manner as in marbling j the boards, 
however, must be bent a Ktfcle, and 
water applied by a sponge in the centre 
of each to give the necessary flow ; 
when the water is thrown on, it will 
flow towards the centre or lowest part 
i of the hoards, and when tlie sprinkle 
I is thrown on, a “tree,” as it were, 
will be formed. The centre, being 
white, forms the stem, and from it 
branches will be formed by the gradual 
flow of the streams of water as they 
run down. 

por marbling, everything must be 
ready at hand before any water is 
thrown on, so that the water may not 
have time to run off before the colour 
is applied. The water must run at 
the same time that the spray is falling 
or a failure will be the result. 

Dabs . — This is a process with a 
sponge, charged with the block or the 
brown liquid, dabbed on the calf either 
all over the cover or m successive 
order. Give the proper preparation 
to the calf, and be very careful that 
the ground tint of brown is even. 
Take a sponge of an open nature, so 
that the gram is pleasant to the eye ; 
fill it with block, squeeze out again, 
and dab it carefully over the calf. 
Hepeat the operation with another 
sponge charged with brown. Cats’ 
paw, French dab, and other variously 
named opeiations all emanate from 
the sponge. When done properly, 
this has a very good effect, and gives 
great relief to the eye when placed 
with a number of other books. 

All marbles and sprinkles require 
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pi-actice, so that a first failure must 
nob be regarded with discouragement. 
"When one’s hand has got mto the 
metliod with 2 or 3 colours, it is 
astonishing how many different styles 
may be produced. In all this manipu- 
lation, a better effect is obtained li a 
yellow tmt is washed over the leather 
after the spnnkle or marble has been 
produced, Aganij by taking coloured 
calf and treating it m the same 
manner as white, some very pleasant 
effects are brought out ; and when the 
colom'S are well ohuaen the result is 
very good. Take for instance a green 
calf and marble a tree upon it, or take 
a light slate colour and dab it all over 
with block and brown. 

In all operations with copperas, care 
must be taken that it does not gat on 
the clothes, as it leaves an iron stain 
that cannot be easily got rid of. Keep 
a basin for each colour, and when done 
with wash it out with clean water. 
The same with the sponges ; keep them 
as clean as possible ; have a sponge fer 
each colour, and use it only for that 
colour. A piece of glass to put the 
sponges on will be of great use, and 
prevent the worktable or board from 
catcliing any of the colour. A damp 
book or damp paper laid on a board 
that has been so stained will most 
probably be damaged, even though it 
has waste paper between the work- 
board and book. No amount of wash- 
ing will ever take away such a stain. 

When the book has been coloured, 
the edges and mside are blacked or 
browned according to taste, or in keep- 
ing with the outside. 

Substitute for Brass Letter- 
ing;. — Place an open vessel half -full of 
water on the fire, and let it boil, and set 
a BU^U empty tin potfioating within it, 
loading the pot with some weight that 
it may sink low in the water. Obtain 
some ordinary prmting types and 
arrange them in the required order as 
a compositor would, in one of those 
brass frames with wooden handles 
used for marking linen, and screwthem 
tight in their place, taking care to have 
them all level with each other on the 


face. Lay the face of the types in the 
tin pot, in which some simple contri- 
vance should be placed to prevent 
their being damaged, and let them get 
as hot as they will, as in this situation 
they cannot get too hot. Cut a piece 
of real morocco leather largei than the 
size of the label wanted, breathe on 
it, and give it one coat of glaire ; when 
the glaire is dry rub it slightly over 
with the oil-rag, and lay on the centre 
enough leaf gold to receive the impres- 
sion of the types , place the label on 
a rather hard pad, and stamp the types 
on the gold with a sharp even pressure. 

I On wiping off the gold with the rag, 

I the impression of the type remains 
I clear and full, and if well done is far 
more close and distinct than anything 
which can be done by the most expert 
finisher with the brass letters of the 
bookbinder. The label is now cut to 
the proper size, and posted evenly in 
its place on the back of the volume ; 
to look well, it should be pared round 
the edges with a sharp knife until the 
extreme edge is as thin as paper. After 
it is dry,_a gold fillet may be passed 
over the juncture of morocco with the 
calf or other leather by way of finish, 
The above is the easiest mode of letter- 
ing for the amateur, but it is practic- 
able only on real morocco, the hesat 
which can be imparted to printers’ 
metal by hot water not being suChoient 
to bum the gold into ordinary leather ; 
it is, however, a permanent method. 

Repairing Books. — Re-casing is 
done m the following manner : Open 
both boards back until they touch 
each other, allowmg the book to stand 
upon one end, as shown at Pig. 70 ; 
insert a sharp knife at the back between 
the case and the book, and cut care- 
fully down one side through the hning 
(and tapes or cords, if any), then down 
the other aide ; this will separate the 
hook from the cewe. The case may 
now be laid aside, and the book taken 
to pieces. Begin by laying the book 
upon the bench with the front up. 
The back will thus be at the left- 
hand. Lift the half of the end-paper 
which still adheres to the book, and 
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gently but firmly remove it, laying it 
over to the left hand, -with the face 
down. Do not throw it away ; in the 
meantime it will keep the title-page 
clean. Now tuim over leaf by leaf 
until you come to a signature : this is 
a letter or a number at the bottom 
right-hand page of every section. The 
first to which you will come is likely 
to be B after the title and contents. 
When you have found this, give 
it a gentle pull, fii'st from the 
head, then from the tail ; this will 
expose the thread with which the book 
has been sewn , cut this thread all the 


strip of tissue-paper will join two leaves 
together nicely ; they can then be 
placed in the book, and will open up 
as well as any other leaf. If a leaf is 
torn across the page, take a little 
paste upon the finger and paste the 
edges of the torn part ; place a strip 
of tissue along the tear, both sides, 
and leave it to dry. It can then be 
torn away, and in doing so the tissue 
will skin or split, and leave sufficient 
sticking along where it was pasted to 
thoroughly mend the tear. Music is 
mended in this way, but it will be 
best to paste the tissue all over, and 
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way down with a knife, and so separate i 
the sheet from the rest of the book. 
Now open tins sheet at the centre, ' 
and remove the threads which will be 
found ; then scrape off the glue from 
the back of the sheet, and lay it down 
upon the end-paper face doion at the 
left-hand. Go through the book in 
the same way, looking always for 
the signatui’es, which will follow in 
alphabetical or numerical order. If 
divided at any other place the sheet 
will be torn, which should be carefully 
avoided. It may, however, happen 
that a sheet has been torn even before 
the “ taking-down ” was commenced ; 
in that case, “ tip ” the leaf or leaves 
■with paste, and lay it carefully along 
the l^k of the other part of the 
section. Leaves thus pasted do not 
open up to the back like the other 
leaves of the book, and this may be 
an objection to some people. A narrow 


leave it upon the leaf ; the heavy 
printing of the music shows through 
well enough to he read, and the mend 
18 hardly seen at all. 

Doff'Cars can be taken out of the 
leaves of a book by damping them 
slightly with the tongue, as the most 
ready means, and pinching them across 
the corner with the finger and thumb. 

When the book has been all token 
down, the joint is hammered out of it 
— ^i.e. you will find some of the sections 
bent at the back, hammer these flat. 
When this is done it is knocked up 
straight and sawn m for three bands, 
and sewn as already directed. The case 
should now he cleaned inside, all the 
old lining should be striped off, tho 
back strengthened by putting a strip 
of strong brown paper upon it. The 
book is end-papered, lined, and put 
into the case j the directions for 
which have already been given, 
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If a cloth case is torn at the joint, 
do not attempt to mond it hy moing 
ity or even gluing a piece of cloth on 
the outmde of the cover. Take it off 
the book, and insert a flat knife along 
the broken part to raise the cloth from 
the board , cut a strip of binders' 
cloth as near the colour of the case as 
possible. Q-lue it, and slip it in below 
the part you have raised, glued side to 
the board, of course ; allow it to bo 
broad enough to come into the back 
about half-way, rub it down well. 
Now glue the part which was injaed 
off the cover with the finger, and lay 
it down neatly upon the new piece. 
The dotted lines m Fig. 71 will show 
the position of the patch, winch mns£ 
be between the hoard and the cover. 
A corner may be patched in the same 
way by lifting the cover and slip- 
ping the patch under. If patches of 
cloth are put on the top of the cover, 
they will peel off in no time, and will 
require continual sticking down. 

Cloth cases which have become 
faded or spotted by rain or otherwise, 
may be freshened up by washing with 
diluted glaire, about half and half 
glaire aud water. A large sponge 
should be used, and the gilded parts 
avoided as wcU as possible. The 
glaire dims the gold. After the book 
has become thoroughly dry, it should 
be rubbed lightly all over with a piece 
of pure rubber (not the vulcanised 
stuff that is used for cleauiug paper) ; 
this will take away remaining dirl;, 
and brighten up the gold a little. 

HeaiAei’-douTid dao^ are treated 
much the same, If the board is tom 
away at the joint, treat it exactly as 
directed for the cloth hook : Take away 
the case and patch it with a piece of 
leather same colour oa the original 
cover, putting it between the cover 
and the board ; if both hoards are 
tom, remove them and the old hack 
as carefully as possible , raise up the 
leather along the back of '‘the old 
boards, pub on a new piece (bringing 
it over on both sides), turn it in, and 
lay down the old cover upon the top, 
pasting it well, and, when thoroughly 


dry, paste on the old back upon the new 
one. The book will also require new 
end papers. These can be put in from 
the directions already given. Instead 
of washing leather covers with glaire, 

' use paste-water. "When dry, a coat 
I of thin shellac varnish will improve 
! the appearance. 

! It is, unfortunately, impossible to 
regild them unless they are taken to 
the original binder, who alone has the 
necessary tools. New lettering-pieces, 
however, may be made at any binder’s, 
the cost of which would only be a few 
pence, and put on over the old one, 
or the old one may be removed en- 
tirely and the new one putin its place. 

Pkotogray)hic alhuTris are a source of 
much trouble as the cheaper sorts are 
after a few weeks’ usage very much 
dilapidated. 

They may, however, be patched 
and mended to look as good as new, 
and may even be made stronger than 
they were at fu'st. The point of 
weakness in albums is the joints. 
Each leaf has, or should have, a joint. 
In the better kinds these joints are 
mode of cloth or leather. You will 
observe that these joints are placed 
underneath the paper forming the 
leaves. When patching a leaf, re- 
move tho paper carefully, or rather 
raise it from the joint, take out the 
old oneand put in the new one, whether 
it is leather or cloth, and paste the 
paper down again. Go over every 
leaf carefully, and put in new joints 
where required. Take the album out 
of the case. This is easily done, os 
the end paper is thick, and only 
sticking to the hoard at the edges. 

If there has been a lining on the 
back, take it off, and straighten every 
leaf^ You will find them shift about 
in all ways if moved by the fingers. 
Glue the back well with good strong 
glue, not too thick, and cut a piece of 
strong linen the length of the bock 
and about 2 in. broader , glue tliis 
and put it on the back, allowing 1 in. 
to come on each side. Take care to 
make this stick well to the back by 
rubbing it closely with a folder or the 
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Imndle of a tooth-brush. Strengthen 
the back of the case by glueing a strip 
of brown paper inside. Place the 
album in the case again, glue the end- 
papers, and put it in the press. Leave 
the back open, for if glued to the 
album it will not open freely, and the 
leaves will stand up instead of lying 
flat. 

The leaves are often sKt where the 
cards are put in . These can be mended 
as the leaves of a book are mended ; 
description already given. (‘ Eng. 
Meoh. ’) 

Briquettes 

(blook-euel). 

CoNSiDEEiNO the vast quantities of in- 
flammable waste material that exist 
and are either destroyed or disposed 
of at nominal prices, it is to be won- 
dered at that the Briquette industry 
IB not m evidence to a greater extent 
than it now is. Of course waste 
material of this kind is not always 
near towns, and in the case of saw- 
dust it IS almost confined to remote 
districts where lumber mills exist. In 
the case of coal dust, however, this is 
more readily available, while peat is, 
in many parts, available in bulk neai- 
centres of civilization. Probably peat 
is the most diificult to deal with, but 
owing to its availability and unlimited 
quantity every effort is being made to 
perfect its conversion into a sohd coal- 
hke fuel. 

Coal’Dust BHqri6tt68. — (a) The in- 
gredients required are coal-dust and 
any binding material easily procured. 
Clay can be used for binding a cheap 
article, but has the fault of caking in 
a hot fire, and rendering the ash very 
difficult to remove. 

The process m general use is to have 
steam jacketed pans, and to mix with 
the coal-dust, a certain proportion of 
resin, pitch, and crude naphtha, and 
after these articles have undergone a 
1 


thorough mixing they are let out 
through a door at the bottom of the 
pan, and passed on to a press. In 
this, they ore pressed into blocks of a 
suitable size, and, on leaving it, they 
are ready for the market. 

If clay is used as a binding material, 
it greatly improves the look of tho 
product if it is finished off with a coat 
of crude resin, by melting the resin 
and dipping the blocks into it. 

There la very little skill required in 
the production of these goods, when 
once the proper propoitions of the 
different ingredients are obtained. 

Almost any resinous or tarry matter 
may be used in the manufacture. 
Seaweed, boiled down m water, may 
be advantageously employed when 
colUenea are situated near the coast. 
The weed on being boiled for some 
hours produces a glutinous mass, and 
acts as a good binding material ; it 
should be mixed with the coal dust in 
the pan. Pine saw-dust, 7^ per cent, 
mixed with the coal-dust before going 
into the pau improves the quality of 
the briquettes. Any kind of sawdust 
may be used, but pine is the best, 
owing to its resinous nature. The 
quantity of each binding ^ material 
necessary can be best ascertained by 
experiment and presents no difficulty, 
(b) There are two ways of treating 
coal-dust for briquettes, one with heat 
and one without. With heat it is 
necessary to have some kind of boiling 
pan such as those used for boiling 
asphalt or for te-r paving The dust 
18 put in this with 18 lb. of coal-tar 
pitch to each 100 lb. of coal-dust. 
They are well heated and worked with 
a paddle bo that the two ingredients 
may blend as perfectly as possible. 
When the mixture appears to be ready, 
it 18 taken out in suiteble amounts and 
filled into moulds. No pressure is re- 
quired, but the moulds must be well 
filled. In some cases moulds are dis- 
pensed with, the matenal bemg patted 
or beaten into blocks with wooden bats ; 
or, occasionally, the briquette is pre- 
; ferred ball-shapod, about the size of a 
very large oiange. 
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The cold method requires coal-dust 
and coal-tar, no pitch ueing reqmied 
as this needs heat to make it fluid. 
The coal-dust may be put into a pan 
or tank, or it may bo made into a heap 
in the open. A space is then formed in 
the middle and the tar poured into 
this. It is then worked with a eliovel 
or paddle to the consistency of stiff 
mortar, then put direct into the moulds, 
or beaten into blocks, or rolled into 
balls, as just explained. These take 
longer to become hard thau the hot 
process. An eoonomy can be effected 
by using part tar and part water for 
the liquid ingredient. The utmost 
proportion of water is one part to each 
two parts of tar. The total quantity 
of fluid requu-ed for tlie coal-dust must 
he judged by the mixer, he addmg a 
little at the time like mixing mortar 
or conciete. 

Sawdust Briquettes. — Sawdust 
in cake form appeal’s to have been used 
as fuel in Germany with rather promis- 
ing results. United States Oonsul, 
A. L. Frankenthal, writing from Berne, 
Switzerland, says that the sawdust 
cates ore ootagou-shaped, 6J in. long, 
3^ in. wide, and | in. thick, weighing 
about half a pound each. In the dis- 
triot surrounding tho factory ■where 
these cakes were made the schools were 
heated by them, the combustion leav- 
ing very uttlo ash and proceeding with- 
out a large flame. No hindiug ingre- 
diont is said to be used, the sawdust 
being simply dried and pressed into the 
desired briquetteshape, and owing thus 
to the absence of tari-y or oily sub- 
stances there is no smoke m burning. 
The weight of such a briquette indi- 
cates tho heavy pressure under which 
it takes its shape, and the edges look 
like polished oak ; in fact, it is heavier 
than a piece of hard wood of tho same 
siza. Tlie demand created by the 
popularity of the fuel exceeded the 
supply of sawdust obtainable in the 
vicinity of the factory, and carloads 
were, therefore, procured from Sweden, 
and other distant manufactories. 
Sawdust, which previously could he 
had for the asking, demanded a market 


price as soon as it became known that 
a CGI tain factory could make use of it. 
Even then it was profitable to manu- 
facture the briquettes ; hut, unfortu- 
nately, the factory was destroyed 
by fire, and operations came to a 
standstill. Making sawdust bri- 
quettes of this kmd would, there- 
fore, seem to be worth inquiring into 
further. 

Peat Briquettes. — (a) During the 
past fifty years this industry has been 
placed on a more intelligent basis, due 
chiefly to the solution of the problem 
of a cheap production on a large scale. 
At tho present day machine peat is 
made which stands transportation and 
the influences of weather, and in many 
localities oven competes with coal. 
According to a report by the American 
Institute of Mining Engineers, the 
method of making machine peat is 
entirely automatic, the machineiy for 
cutting the peat, elevating it to the 
press, and conveying the slabs to the 
drying ground being mounted on a 
truck which travels into the bog some- 
times under its own steam. This 
arrangement is mode for a capacity of 
from fiO to 80 tons in 24 hours, and 
coats from SOOl. to 1200J. at tho fac- 
tory. The truck travels on mils, and 
the bog is gradually exhausted by 
cutti^ each new trench next to the 
one just completed. An excavating 
elevator drops the raw peat into the 
machine, where it is disintegrated, 
kneaded, and forced through a mouth- 
piece in the form of an endless plastic 
band, upon a truck on which it is out, 
by a senes of adjustable kmvea, into 
any desired lengths. The pressure 
required is veiy slight, and as no 
water escapes, the chemical composi- 
tion of the raw material is unchanged 
The volume of the peat is reduced 
about one-half, and the slabs when 
thorouglily air-dried weigh from 40 lb. 
to 60 lb per cub. ft. One man is 
employed for every 2 or % tons of 
peat briquettes produced. '^He the 
raw peat contains as a rule, between 
80 and 90 per cent, of moisture, the 
air-dried slabs have seldom more than 
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from 16 to 26 per cent. To effect a 
more thorough, drying, large hot-air 
chambers are used. 

The cost of making machine peat in 
Germany is from 3s. to 4s. per ton at 
the outset, which allows a considerable 
depreciation for the machinery. This 
figure is taken from the Schilt Works, 
near Oldenburg, and from the Rainbow 
Works, near Langen, on the Elbe, 
There is a peat bog at Magdeburg 
which yields annually about 640f. 
worth of machine peat per acre, while 
the cost of manufacture is but 18 Of., 
thus leaving a profit of 360Z. per acre. 
The average depth of this bog is 40 ft. 
The experience gained with the use of 
press-peat as locomotive fuel in 
Bavaria, Austria, Sweden, Russia, 
and Ireland is stated to be very satis- 
factory. The ntUisation of dried 
press-peat for gas making and as a 
substitute for coal and charcoal is also 
stated to be satisfactory. The pro- 
blem to produce from a poor grade of 
fuel containing from 70 to 90 per cent, 
of moisture, a briquette which can 
compete with coal, or can make up 
deficiancea in the fuel supply, is a 
very serious one Huge masses of 
raw material have to be handled and 
cleansed fiom foreign matter, and 
tons of water have to be espelled in 
order to obtain a limited quantity of 
valuable fuel. Many processes have 
been tried and abandoned, as they 
proved to be too expensive A few 
plants in Germany and HoUand are 
working on simil ar lines with brown 
coal, but a large portion of the water 
is expelled meohauically before drying 
by heat. Much labour and money 
have been expended in Germany on 
the development of the peat industry, 
and nearly all modern methods have 
originated m that country. Great 
efforts are being made to establish the 
manufacture of solid peat briquettes 
as a permanent commercial industry. 
In Holland there are many acres of 
peat bog excavators under cultivation, 
and supporting fi om 300 to 350 poople 
per square mile. In some water-filled 
bog trenches fisheries are established 


on a large scale. — ' Jornnal of the 
Society of Arts.’ 

(5) An improved peat briquette is be- 
ing made at Charlton, Kent. The chief 
novelty hes in the method of expelling 
the water from the raw matenal . The 
peat, os it comes from the ground, is 
inserted into a vertical cylinder, per- 
forated at its surface and made to 
revolve rapidly about its vertical axis. 
Electrioity is used in the expelling 
process, a emvent being caused to pass 
from the axis, through the peat, to the 
surface of the cylinder, being conducted 
away by brushes. The effect of the 
current is to loosen the fibres of the 
peat, release moisture, aud so allow 
of a more free and perfect escape of 
water. The water, as will ho under- 
stood, is tluown off by oentrifugal 
force when the cylinder is rotated. 
The electric current is considered to 
have a breaking up effect on the fibres 
so that the subsequent compression 
of the treated material produces a solid 
and fau'ly hard block. 

Of course briquettes, of whatever 
combustible they may he made, will 
serve a useful pm-pose for fuel, so that 
their practioabdity is confined to the 
question of cost. A good peat briquette 
can produce but half the heat units 
per pound that good steam coal will, 
so that 2 lb. of best peat fuel may be 
required in place of 1 lb. of coal, and, 
in addition, the peat has a greater bulk 
for a given weight. It would seem, 
therefore, that in treating peat for 
this purpose, the cost must he very 
carefully considered, and when power 
for both water expulsion and eleotrioal 
treatment musthe provided, the differ- 
ence between profit and loss on the 
product will need very carefully going 
into. 

— ,.a3SGa^ 

Burnishing. 

To burnish an orticle is to polish it by 
removing the small roughness upon its 
surface; and this is performed by a 
burnisher. This mode of polishing is 
O 2 
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the most expeditious, and gives the 
greatest lustre to a polished body. It 
removes the marks left by the emery, 
putty, or other polishing materials ; 
and gives to the burnished articles a 
black lustre, resembling that of looking- 
glass. The form and construction of 
the bumiahor is extremely variable, iio- 
cordmg to the respective trades ; and 
it must be adapted to the various 
kinds of work in the same art. In 
general, this tool is only intended 
to efface inequalities. Whatever sub- 
stance the burnisher is made of is of 
little consequence to the article bur- 
niahed, provided only that it la of a 
harder substance than that article. 

Bumisliera . —The burnishers used 
are of two kinds, of steel and of hard 
stone. They are either curved or 
straight, rounded or pointed, and made 
BO as to suit the projeotmg parts, or the 
hollows of the piece. Stone burnishers 
are made of blood-stone, out, and 
either rounded with the grindstone, 
or rubbed, so that they present, at 
the bottom, a very blunt edge, or 
BometimeB a rounded surface. These 
i»ro polished with emery, hke stool 
burnishers, and are finished by being 
rubbed upon a leather, covered with 
orocua martia. The stone is mounted 
in a wooden handle, and firmly fixed 
by a copper ferrule, which enciioles 
both the stone and the wood. The 
best blood-stones are those which con- 
tain the most iron, and which, when 
polished, present a steel colour, 

Mode of Opgration. — The oper- 
ation of humishing is very simple ; 
take hold of the tool very near to 
the stone, and lean very hard with 
it on those parts which are to be 
burnished, causing it to glide by a 
backward and forwai d movement, 
without taking it off the piece. Wlieu 
it IS requisite that the hand should 
pass over a lai-ge surface at once, with- 
out losing its point of support on the 
work-bench, in taking hold of the bur- 
nisher he careful to place it just under- 
neath the little finger. By this means 
the work is done quicker, and the tool 
IS more solidly fixed in the hand. 


During the whole process, the tool 
must be continually moistened with 
black soapsuds The water with which 
it is frequently wetted causes it to 
glide more easily over the work, pre- 
vents it from heatuig, and facilitates 
its action. The black soap, containing 
more alkali than the common soap, 
acts with greater strength in cleansing 
off any greasiness which might still 
remain on the surface ; it also more 
readily detaches the spots which would 
spoil the beauty of the burnishing. In 
consequence of the friction the bur- 
nisher soon loses its bite, and slips 
over the surface of the article as if it 
were oily. In order to restore its 
action, it must be rubbed, from time 
to time, on the leather. The leather 
is fixed on a piece of hard wood, with 
shallow furrows along it. There are 
generally two leathers — one made of 
sole leather and the other of buff 
leather. The first is impregnated with 
a little oil and crocus martis, and is 
particularly used for the blood-stone 
burnishers ; the other has only a little 
putty of tin scattered in the furrows, 
and is intended exolusively for rubbing 
steel burnishers, as they are not so 
hard as the blood-stone. Blood-stone 
being very hard, the workman uses it 
whenever he can, in preference to the 
steel burnisher. It is only in small 
articles, and in difficult places, that 
steel humiBhors ore used, as they, by 
their variety of form, are adapted to 
all kinds of work. In general, the 
blood-stone greatly reduces the labour. 

When the articles, on account of 
their minuteness or from any other 
cause, cannot be conveniently held in 
the hand, they are fixed m a convenient 
frame on the bench, but under all cir- 
cumstanoes he veiy careful to manage 
the burnisher so as to leave untouched 
those parts of the work whioh are in- 
tended to remain duU. When in bur- 
nishing an article which is plated or 
lined with silver, there is any place 
where the layer of precious metal is 
removed, restore it by silvering these 
places with a composition supplied by 
the Bilverer, which is applied with a 
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brush, rubbing the part well, and 
wiping it afterwards ivith an old linen 
cloth. The buruislung being finished, 
remove the soapsuds which still adhere 
to the surface of the work ; this is 
effected by rubbing it with a piece of 
old linen cloth. But when there are 
a great number of small pieces to 
finish, to throw them into soapsuda 
and dry them afterwards ivith saw- 
dust is more expeditious. 

The burnishing of gold leaf or silver, 
on wood, is performed with burnishers 
made of dogs’ teeth, or agates, mounted 
in iron or wooden handles. When 
about to burnish gold, applied on other 
metalSj dip the blood-stone bnnusher 
into vmegor , this kind being exclu- 
sively used for that purpose. But 
when burnishing leaf -gold on prepaied 
surfaces of wood, keep the stone, or 
tooth, perfectly dry. 

The bui'uisher used by leather gilders 
is a hard polished stone, mounted in a 
wooden handle — this is to sleek or 
smooth the leather. 

The ordinary engravers' burnisher is 
a blade of steel, made thin at one end, 
to fit into a small handle to hold it by. 
The part in the middle of the blade is 
rounded on the convex side, and is also 
a little curved The rounded part must 
be well polished, and the tool be very 
hard. This burnisher is used to give 
the last polish to such parts of copper 
and steel plates as may have been acci- 
dentally scratched, or specked, where 
false lines are to be removed, and also 
to lighten in a small degree such parts as 
have been too deeply etched or graved. 

In clockmaking, those pieces or parts 
are burnished wliioh, on account of 
their size or form, cannot be conveni- 
ently polished. The burnishers are of 
various forms and sizes ; they are all 
made of cast steel, very hard, and well 
polished ; some are formed like sage- 
leaf files, others like common files — 
the first are used to burmah screws, 
and pieces of brass ; the others are 
used for flat pieces. The clookmakers 
have also very small ones of this kind, 
to burnish their pivots — they are called 
pivot burniahers. 


Burnishing Cutlery. — The bur- 
nishing of cutlery is executed by hand 
or vice hurmshers , they are ell made of 
fine steel, hardened, and well pohshed. 
The first Irind have nothing particular 
in their construction ; but vice bur- 
nishers are formed and mounted in a 
very different manner. On a long 
piece of wood, placed horizontally in 
the vice, is fixed another piece, as 
long, but bent in the form of a bow, 
the concavity of which is tmued down- 
wards. These two pieces ore united 
at one of their extremities by a pm 
and a hook, which allows the upper 
piece to move freely around this point 
as a centre. The burnisher is fixed in 
the middle of this bent pieoe, and it 
is made more or less projecting, by the 
greater or lesser length which is. given 
to its base. The movable piece of 
wood, at the extremity opposite to 
the hook, is furnished with a handle, 
which serves the workman as a lever. 
This position allows the burnisher to 
rest with greater force against the 
article to_b6 burnished, which is placed 
on the fixed piece of wood. The bur- 
nisher has either the form of the face 
of a round-headed hammer, well po- 
lished, to burnish those pieces which 
are plam or convex ; or the form of 
two cones opposed at their summltB, 
■with their bases rounded, to burnisli 
those pieces which are concave or ring- 
shaped. 

Burnishing Peurter. — The bur- 
nishing of pewter ai'tioles is done after 
the work has been turned, or finished off 
with a scraper— the burnishera are of 
different kinds, for burnishing ai'ticlea 
either by hand, or in tlie lathe ; they 
are all of steel, and wlule in use are 
rubbed with putty powder on leather, 
and moistened with soapsuds. 

Burnishing Silver. — Commence 
by cleaning off any kind of dirt which 
the surface of the silvei’ articles had 
contracted whilst making, asthatwould 
entirely spoil the burnishing. For 
this purpose take pumice powder, and 
with a brush, made very wet in strong 
soapsuds, rub the various parts of the 
work, even those parts which ore to 
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remain dull, wliiohj nevertheless, re- 
ceive thus a beautiful white appear- 
ance ; wipe with an old linen cloth, 
and proceed to the buruiehmg. (Sec 
also Bookbinding and Gilding.) 

Cameo Cutting. 

Take the common helmet, or the red 
helmet shell (those shells whose inner 
surface is pink or dark oolourad are 
most suitable), out them mto squares 
with a lapidary’s mill, round off the 
corners, and shape them into an oval 
on a wot grindstone. Fix the enamel 
Bide on a short stick with jeweller’s 
cement, grind off the brittle surface, 
sketdh the subject -with a blaok-lead 
pencil, out the subject with engraver's 
tools, namely, a chisel tool to clear 
the bare places ; a lozenge-shape for 
forming the subjeot, and a soraper, 
made of a three-angled file, ground off 
taper to the point, for oloaning the 
enamel sui'faco round the subject, and 
also for forming the lineaments and 
other delicate parts. The colour on 
the cheeks and hair is produced by 
leaving the layer of coloured shell on 
those places. The stick must bo 
grasped in the left hand, and held 
firmly against a steady bench, and with 
the tool resting in the hollow of the 
right hand, dig away the shell. A 
convoment length for the tools is 
in, ; they must be kept in good 
condition to work with accuracy, The 
cameos are polished with a cedar stick, 
or a piece of cork dipped in oil of 
vitriol and putty powder, and cleaned 
with soap and water. Mother-of- 
pearl is carved in the same way. 

Camera Lucid a. 

(1) The camera luoida is an apparatus 
which renders great services to land- 
scape pointers by permitting them to 
see upon their canvas or drawing-paper 
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the landscape tliat they wish to repro- 
duce, and to sketch its outlines ivith 
an accuracy and rapidity that cannot 
be attained by means of the unaided 
eyesight. For reducing oi; enlarging 
drawings, maps, plana, etc., the camera 
lucida also gives excellent results. 
In short, this instrument forms part 
of the professional tools of the majority 
of artists, designers, engravers, etc. 

The oamenn lucidio invented by 
Wollaston have since been more or 
less improved upon, but all ore based 
upon the same prmciple. They con- 
sist of a nght-angled triangular pnsm, 
one of whose faces is covered with a 
small mirror. The rays, proceeding 
from the object whose image it is 
desired to see, first meet the piism, 
where they are refracted at then- 
entrance and exit, and then strike 
the mirror, and from this are reflected 
so that the draughtsman receives them 
m the du-ection of the sheet upon 
which he wishes to draw, and is thus 
enabled to trace their contours with a 
pencil. But a Wollaston camera luoida 
is expensive. Now it is possible to ob- 
tain the same effects as oi-e given by 
this apparatus, by usmg a simple 
mirror, or any bit of silvered glass, 
this fact bemg due to a physiological 
peculiarity of our vision. 

'When we look at an object, each of 
our oyes perceives its image, but the 
two images are superposed, and we 
thus have a perception of but a single 
object. If, by a slight pressure upon 
one of our eyes, we move the globe of 
the latter, while lookmg at the same 
object, the two images will be per- 
ceived separately, or, in other words, 
we shall see double. 

It is probable that animals whose 
eyes have different directions, those 
for example that have eyes at the side, 
like many horbivora (hares, gazelles, 
etc.), or that carry them upon pedun- 
cles like crustaceans), do not perceive 
supeiposed images as we do. 

It is duo to such superposition of 
images that when we station ourselves 
before a sheet of white paper affixed to 
a wall, and turn so as to face it, it is 
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poasiblo, by looking with one eye into 
a small mirror, to see upon the paper, 
by means of the other eye, a reflection 
of the object situated beMnd us, aud 
to thus easily follow or trace its out- 
lines. It is a very simple matter to 
get up a camera luoida upon this prin- 
ciple. 

As for the arrangement of the 
apparatus, wo may affix a small mirror 
with wire to the cover of an open 
sketch-book, and so place ourselves 
that we may, with the left eye regard- 
ing the mirror, see with the right a 
reflection of the object that we desire 
to draw. This image will be seen 
upon the vertical pai't of the drawing 
paper in front of us, and we may then 
follow it in all its outlines and details, 
as we would do with an ordinary 
camei'a lucida. (‘ La Nature.’) 

(2) Ocmera Luoida forthe Miorosoope. 
— In all forma of camera lucida are 
more or less defects, such aa limitation 
of field, distortion, uidiatiiictneas of 
image or of drawing-point, awkward- 
ness of position, etc. Being engaged 
m endeavouring to simplify and perfect 
bhe construction and adjustment of 
Weuham's high-power binocular prism, 
it occurred to me that his arrange- 
ment of prisms might be modified, so 
03 to be available as a camera lucida 
in which the defects of the forms 
hitherto made would be considerably 
reduced if not entirely eliminated. 

Assuming a 46° inclination of the 
microscope to be the position most 
generally convenient for drawing, I 
drew on a lar.ge scale the system of 
prisms which appeared to bo suitable 
for a camei’a lucida. Messrs. Ross 
undertook to construct the prisms to 
my drawings, and the apparatus was 
found upon trial to answer my ex- 
pectations fully. I am induced to 
desciibe it, because it has also met 
with much approbation from micro- 
scopists, who were previously disin- 
clined to believe in the possibility of 
any new device at the present day, 
which should be substantially better 
than the numerous older forms which 
apparently exhausted the subjett. 


It is wall known that all forms of 
reflecting prisma acting by means of 
one reflection are extremely sensitive 
in regard to the position of the mirror 
in relation to the microscope, as also 
in a less degree in relation to the eye ; 
the slightest devmition from the normal 
position in many cases entirely destroy- 
ing the efleotiveness of the apparatus. 
For this reason cameree lucidee acting 
by one reflection have not found favour, 
though their apparent simplicity has 
induced the construction of many such 
forms. 

In order to obviate the difflculties 
incident to the use of one reflection ; 
many devices have been made acting 
by two reflections, and where these 
have been so contrived aa to act like 
parallel mirrors, the reflected image 
boa possessed the advantage peculiar 
to this principle, of being practically 
maenaitive to slight differences of posi- 
tion relative to the microscope or to 
the eye, remaining in fact stationary 
within a considerable range of adjust- 
ment, as in Wollaston’s camera lucida. 

My device (Fig. 72) consists of a 
combination of a right-angled prism 
(Fig. 73), ABO, and a rhoinboidal 
, prism D E F G, 80 arranged that when 
adjusted very nearly in contact (i.e. 
separated by only a Chin stratum of 
air) the faces B C and D E ore parallel, 
and consequently between 6 E and 
B E they act together as a thick 
parallel plate of glass thi’ough which 
the drawing-paper is viewed. The 
rhomboidal prism is so constructed 
that when the face Q F is applied at 
right angles to the optic axis of the 
microscope,, the axial I’ay H passes 
without refraction to I on the internal 
face E F, whence it is totally reflected 
to J in the face D G. At J a part of 
the ray is reflected to the eye by 
ordinary reflection in the direction 
JK, and a part transmitted to J' on 
the face of A C of the right-angled 
prism. Of the latter a portion is also 
reflected to El by ordinary reflection 
at J'. The hypothenuae face A C is 
cut at such an angle that the reflection 
from J' coincides with that from J at 
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the eye-point K, thus utilising the 
secondary reflection to strengthen the 
luminosity of the image. The angle 
at G is ai ranged so that the extreme 
inai'giiial ray H' from the field of the 
E eyepiece strilcea upon D G at a pomt 
just beyond the angle of total reflec- 
tion, the diliraction-handa at the limit- 
ing angle being faintly discernible at 
this edge of the field. This angle 


camera. The observer will then see 
the mioroscopical image projected on 
the paper, at the same time viewing 
the paucU-point directly. The whole 
pupil of the eye is available for both 
images, the diaphiagm on the appa- 
ratus being considerably larger than 
the pupil. It may he necessary to 
balance the lUnmination either by suh- 
duing the light in the mioroscops or 
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gives the greatest amount of light by 
ordinury reflection short of total re- 
flection. 

_ By this arrangement the Ramsden 
circle over the eyepiece comes just 
above the camera luoida, and the field 
of view is not in any way reduced , 
all that can be seen dn-ectly tin ough 
the B eyepiece (say 30° of field), is 
peif ectly depicted in the ct^mora lucida, 
whilst the drawing being viewed direct 
is of course not cut down in field. 

practice the microscope should 
he inchued about lf)°, and tho image 
accurately focused through the eye- 
piece as usual. The camera is then 
slid on the eyepiece and pushed down 
more or less until the microscopical 
image is seen distmctly and the dlu- 
mination of the field is equal thi ough- 
out. The drawing-paper is placed 
on the table immediately under the 


by increosmg it on the drawing-paper. 
It will generally he found that when 
the object is in a luminous field the 
light on the object (especially with 
lamplight) may be advantageously sub- 
dued by ground glass or similar means. 
The eye may be removed os often as 
required from the camera, ond the 
woi k recommenced without the shght- 
est shifting of the image ; and ivith 
properly balanced illumination, fuUy 
shaded, drawmga can be made with 
very little practice, The drawing- 
paper should in every case be placed 
at the distance of distinct vision, 
either using speotuoles or pot. If the 
vertical position of the microscope be 
preferred, the drawing-paper may be 
molmed 46°, either in fi-ont or at the 
side of the instrument. Por very 
accuiute drawings m all azimuths, the 
drawing-paper should of course wholly 
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coincide with the plane of the optical 
image, as with every other form of 
camera lucida. A spring clip is pro- 
vided in which a screen of black paper 
may be put to shade the eye not in 
use. 

This form of camera lucida can be 
modified so aa to project the image at 
any desired angle. It can be used 
with the dissecting microscope or 
hand-magnifier, also on a stand for 
architectui'al or mechanical drawings. 
(H. Schroder.) 

Camera Obscuea. 

This simply consists of a dark cham- 
ber liaviug a small aperture in one 
of its walla into which is fitted a 
convex lens. This simple arrange- 
ment provides for an image— a picture 
in natural colours, yvith. beautiful 
effects — being projected on the wall 
of the chamber, this pictui’e being an 
exact resemblance of the scenery or 
objects outside the chamber (on the 
side that the lens faces) , and if suit- 
ably disposed very delightful landscape 
views, with moving objects (if there 
are any) may be obtained. The image 
can be received on the waU of the 
chamber, aa mentioned, but it is more 
convenient to receive it on a screen 
(dull white in colour) as this * can be 
placed to precisely agree with the 
focal length of the lens and so get the 
best possible definition (as with focus- 
ing in a photographic camera). For 
very simple pui’poses a small plain 
hole in the wall is sufficient, but docs 
not produce the effect that a lens does, 
and the picture is inverted. By using 
a double convex lens, the picture is 
received correctly, and is brighter and 
definite. The least expensive suitable 
lens is one of 3 in. diameter, double 
convex, of 8 in. focal length, but the 
best results will he obtamed with a 
photographic objective of 9 in. focus. 

For artistic purposes, perhaps the 
image thrown on a vertical screen is 


sufficient, but the camera obscura, as 
generally exlnbited, has the picture 
appearing on a horizontal table, and 
this is effected by aiTanging for the 
lens to come at a higher point and 
throwing its rays on a mirror placed 
at an angle of 46® to receive and 
deflect them, as Fig. 74. The mirror 



would he placed at precisely 45®, if the 
optical axis of the lens is perfectly 
horizontal, hut othei-wise the mirror 
and lens are adjusted to one another. 
The distance between the lens and the 
mirror is the focal length of the 
former. Thus with a lens of 8 in. 
focal length this distance would 
sepai'ate the two. 

As usually an'angod, the chamber 
is circular with a dome or pointed top, 
and in this top is placed the lens and 
mirror. If the top is made to revolve, 
then, of course, a great variety of 
views will bo obtained. The chamber 
should be constructed of material as 
dark os possible so that tlie picture 
may be the more bright and real, but 
for special purposes a canvas bell-tent 
can be made to do. As regards the 
height, if the focus of the lens is 8 in., 
then the distance fiom the mirror to 
the table should he 8 ft., and this 
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will givQ S' picture of nearly 3 ft. 
diameter, 

A difficulty woB experienced with 
the early examples of this appliance 
in that the definition of the picture 
on a flat table was not regular, the 
centre appeanug to be a httle out of 
focus, with the edges woU defined, or 
viae versa. To overcome this the 
table or other surface on winch ^ the 
picture was received, was made a little 
concave — i.e. saucer-shaped or liol- 
lowedjout, but later experience showed 
tljat the fault was due to cheap lenses 
being used, for a flat table gives quite 
good results with a good lens. 

Candles. 

{See also Soap ; Gltobrine ; Prepara- 
tion AND Uses op Oils and 
Fats ; Eto,) 

Material. Beeswax. — Commer- 
cial beeawas is adulterated ■with, almost 
every concei'^able fat, cheap parafi&n, 
etc., as well aa with “ make- weights ” 
of a ooarser description ; by careful 
sampling, a keen buyer manages to 
escape with about 76 per cent, of pure 
was The first operation ia to boil it 
on weak acid water, and to separate 
the dross by subsidence. It is bleached 
either hy air, or by potassium bichro- 
mate and hydrochloric acid. Thus 
treated, however, it becomes much 
more crystalline, owing to the myncin 
being split up into palmtic and cerotic 
acids. When it is air-bleached, it is 
molted in hot water, or by steam, in a 
vessel either of tinned copper or of 
wood, and allowed to settle ; the 
waxy superstratum is run off while 
fluid into n wooden trough having a 
row of perforations in its bottom, by 
which it is distributed upon horizontal 
wooden cylinders, made to revolve 
•with their lower portions surrounded 
by cold water. The ribbons or films 
mode in this way are then exposed to 
the bleaching action of the atmosphere 
and the sunlight, being frequently 


moistened and turned over dming the 
process. It is necessary to guard 
against wind, which might scatter the 
ahreda ; for this purpose, large cloths 
are provided. The operation is con- 
tmued until the wax becomes perfectly 
clean and white. It is usually con- 
ducted from April till September, the 
exigencies of the weather preventing 
it at other seasons. In France, it is 
customary to odd a little cream of 
tartar or alum to the water in which 
the wax is melted, by which the long 
and tedious operation of bleaching is 
rendered much shorter. Bleaol^g 
agents, such as chlorine, cannot be 
employed to bleach wax, since they 
render it unfit for making into candles. 
Purified in the above manner, beeswax 
is perfectly white, and has neither 
taste nor smell ; it has a sp. gr. of 
from 0'960 to 0*996 ; at a tempera- 
ture of 86'^ F. (30° C.) it becomes soft, 
and melts at 164° F. (68° 0.) ; at 32° 
F. (0° G.) it is hard and brittle. 

Spermaceti. — The first operation 
needed to fit spermaceti for use is 
teohnically termed “bagging.” The 
crude sperm oil, as brought m by the 
whalers, is placed in a reservoir, at 
the bottom of which are a number of 
pipes leading into long hags lined 
with Imen, and temporarily closed at 
the bottom by tying coids round the 
mouths. The pressure exerted by the 
body of material m the reservoir forces 
a lai^e’ proportion of the oil through 
the pores of the sacking, leaving behind 
the solid or “ head-matter,” asadingy 
brown mass. This so-called crude or 
“bagged” sperm is deprived of a 
further quantity of oil by the applica- 
tion of pressure. It is put into hempen 
bags, which are deposited between 
the plates of a liydrauhc press. The 
pressure applied is about 80-90 tons. 
When the oil ceases to flow, the sperm 
is taken out, melted by heat, and then 
dra'wn off into trays to granulate. 
The brittle crystallised blocks are 
ground to a coarse powder by means 
of rovoliung cylinders ; the powder is 
pollected m a bin beneath, and is filled 
into cloths and subjected to a hy- 
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draulic presBiu'e of about 200 tons. 
The oil expressed under this force 
contains a small amoiuit of solid 
matters, and is therefore returned for 
re-bagging. The blocks, as turned 
out of the press, arc melted dovm, 
and boiled for 2-3 hours -with caustic 
soda lye at 22° Tw. (14° B.), in the 
proportion of 40 parts by measure of 
the former to of the latter. It is 
important to guard against an excess 
of alkali beyond that required for com- 
bination with the oil, as it would tend 
to saponify the spermaceti, and cause 
a waste of material. The mixture is 
kept at a low equable temperature, 
till the oil is taken up, and is allowed 
to remain at a gentle simmer, wliile 
the soap that has been formed rises to 
the surface and is skimmed off. The 
heat is then raised to about 250° F. 
(121° C.), and the mass is treated 
with small successive doses of water, 
the additional scum being carefully 
taken off as it rises, till the whole is 
clear. It is then drawn off to crystal- 
hae in flat tin dishes, whereupon the 
cakes are again reduced to powder, 
placed in linen bags, and subjected to 
a hot pressure in a very powerful hy- 
draulic press heated by steam, after 
which the spermaceti will still contain 
a quantity of oil, or weak sperm, which 
no more pressure will remove, aud 
which must be extracted by sapouifica- 
tion. The final operation consists in 
boiling down the sperm with strong 
potash lye at 235° F. (112° 0,), re- 
moving the scum as before. When 
the latter ceases to appear, further 
purification is effected by introducing 
a little water, at intervals, while the 
heat is lowered. The supernatant 
spermaceti, now perfectly colourless 
and transparent, is cast into blocks 
and crystallised. 

Okhme Wax is produced by a small 
insect like a woodlouse, the Cocous 
oeriferus, whose cultivation is now an 
industry next to silk in importance. 
The statements as to the tree on which 
it feeds, and whose branches it covers 
with wax, are conflicting. Fraxinus 
ohi7ie7i3i3, however, is certainly culti- 


vated for the purpose. The wax melts 
at 180°F. (82° G.), and can be crystal- 
lised unchanged from boiling alcohol. 
It has a longitudinal crystallme fibre, 
like steann or stearic acid, and yet 
posaessea some of the flaky qualities of 
sperm. 

Qamavha waXf or stone wax, is 
found in thin films on the leaves, stalks, 
aud berries of a Brazilian palm, Coper- 
nioia oeo'ifera. Ila sp. gr, is O’ 999, 
and its melting point 186° F. (84° C.). 

/opamtjaa} is obtained by boiling the 
berries of several trees of the genus 
Wiu8, from mcisiona in the stems of 
which flows the famous Japan lacquer 
varnish. It ought propeily to rank as 
a fat, for it consists almost entirely of 
glycerine palmitate, and yields glycer- 
in upon saponification. Its sp. gr. is 
0 • 984-98, and its melOmg point 
120° F. (49° G.). It is largely used in 
vegetable-wax candles, which are made 
os a substitute for beeswax. 

Paraffin , — ^The preparation and test- 
ing of paraffin scale is too large a sub- 
ject for these pages, and the reader re- 
quiring information on this subject is 
referred toWm. Lant Carpenter’s work 
on soap and caudles, where the subject 
of paraffin scale is exhaustively ti-eated, 

OzoJcmnt or earth wax . — The colour 
of this min end varies fi’om brown to 
greenish and yellow imts ; its fracture 
is resinous. It contains about 86 per 
cent of carbon, and 16 per cent, of 
hydrogen, and appears to consist of a 
gi'oup of hard, solid hydrocarbons, 
whose melting-points range fi’om 140° 
-176° F. (60°-80° C.). 

To obtain commercial products from 
the mmeral, two processes are em- 
ployed. One consists in dissolving it 
in some spirit, filtering the solution 
through charcoal, and distilling off the 
spirit from the filtrate. In the second, 
and most usual^ the ozokerit is first 
heated with fuming sulphuric acid, and 
then carefully distilled with super- 
heated steam in an apparatus. 

The process of purifi cation by acidi- 
fication with strong sulphuric acid gives 
ceresin, a substance much resembling 
beeswax in consistency and fractm’e. 
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will givo a picture of nearly 3 ft, i 
diameter. 

A difficulty was experienced mth j 
fclie early examples of this appliance 
in that the definition of the picture 
on a Hat table was not regular, the 
centre appearing to be a little out of 
focus, ivith the edges well defined, or 
tucc versa. To overcome this the 
table or other surface on which the 
picture was received, was made a little 
concave — i.e. saucer-shaped or hol- 
lowedjout, but later experience showed 
tTjat the fault was due to cheap lenses 
bemg used, for a flat table gives quite 
good results with a good lens. 

Candles. 

(See also Soap , GLTOBRtNE ; Pkepaha- 
TiON AND Uses of Oils and 
Fats ; Etc.) 

Material. Beeswax. — Commer- 
cial beeswax is adulterated with almost 
every conceivable fat, cheap parafl&n, 
etc., as well as ivith “ make- weights ” 
of a coarser description ; by careful 
sampling, a keen buyer manages to 
escape with about 75 per cent, of pure 
wax The first operation is to boil it 
on weak acid water, aud to separate 
the dross by subsidence. It is bleached 
either by air, or by potassium, bichro- 
mate and hydrochlorio acid. Thus 
treated, however, it becomes much 
more crystalline, owing to the myricin 
being split up into palmitic and cerotic 
acids. When it is air-bleached, it is 
melted in hot water, or by steam, in a 
vessel either of tinned copper or of 
wood, and allowed to settle , the 
waxy superstratum is run off while 
fluid into a wooden trough having a 
TOW of perforations in its bottom, by 
which it is distributed upon horizontal 
wooden cylinders, made to revolve 
with their lower portions suiTOunded 
by cold water. The ribbons or films 
made m this way are then exposed to 
the bleachmg action of the atmosphere 
aud the sunlight, being frequently 


moistened aud turned over during the 
process. It is necessary to guard 
against wind, which might scatter the 
shreds ; for this purpose, large cloths 
are provided. The operation is con- 
tinued until the wax becomes perfectly 
clean and white. It is usually con- 
ducted from April till September, the 
exigencies of the weather preventing 
it at other seasons. In France, it is 
customary to add a little cream of 
tartar or alum to the water m which 
the wax is melted, by which the long 
and tedious operation of bleaching is 
rendered much shorter. Bleaclung 
agents, such os chlorine, cannot be 
employed to bleach wax, since they 
render it unfit for making into candl'cs. 
Purified m the above manner, beeswax 
is perfectly white, and has neither 
taste nor smell , it has a sp, gr. of 
from 0*960 to 0*996 ; at a tempera- 
ture of 86° F. (30° 0.) it becomes soft, 
and melts at 164° F. (68° 0.) ; at 32° 
F. (0° C.) it is hard and brittle. 

Sj>e7'rnaoeti, — The first operation 
needed to fit spermaceti for use is 
technically termed “bagging." The 
crude sperm oil, as brought in by the 
whalers, is placed in a reservoir, at 
the bottom of winch are a number of 
pipes leadmg into long bags lined 
with linen, and temporarily closed at 
the bottom by tying cords round the 
mouths. The prossure exerted by the 
body of material in the reservoir forces 
a large’ proportion of the oil through 
the pores of the sacking, leaving behind 
the solid or “ head-matter," as a dingy 
brown roass. This so-called crude or 
“bagged" sperm is deprived of a 
further quantity of oil by the applica- 
tion of pressure. It is put into hempen 
bags, which are deposited between 
the plates of a hydraulic press. The 
pressure applied is about 80-90 tons. 
When the oil ceases to flow, the sperm 
is taken out, melted by heat, and then 
drawn off into trays to granulate. 
The brittle crystallised blocks are 
ground to a coarse powder by means 
of revolving cylinders , the powder is 
collected iu a bin beneath, and is filled 
into cloths aud subjected to a by- 
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draulic pressure of about 200 tons. 
The oil expressed under this force 
contains a small amount of solid 
matters, and is therefore returned for 
re-baggmg The blocks, as turned 
out of the press, are melted down, 
and boiled for 2-3 hours with caustic 
soda lye at 22° Tw. (14° B.), in the 
proportion of 40 parts by measure of 
the former to IJ of the latter. It is 
important to guard against an excess 
of alkah beyond that required for com- 
bination with the oil, as it would tend 
to saponify the spermaceti, and cause 
a waste of material. Tho mixture is 
kept at a low equable temperature, 
tiU the oil is taken up, and is allowed 
to remam at a gentle simmer, wliilo 
the soap that has been formed rises to 
the surface and is skimmed off. The 
heat is then raised to about 250° T. 
(121° C.), and the mass is treated 
with small successive doses of water, 
the additional scum being carefully 
taken off as it rises, till the whole is 
clear. It is then drawn off to crystal- 
lise in flat tin dishes, whereupon tho 
oakes are agam reduced to powder, 
placed in linen bags, and subjected to 
a hot pressure in a very powerful hy- 
draulic press heated by steam, after 
which the spermaceti will stiU contain 
a quantity of oil, or weak sperm, which 
no more pressure wdl remove, and 
which must be extracted by saponifica- 
tion. The final operation consists in 
boiling down the sperm with strong 
potash lye at 236° F. (112° C.), re- 
moving the soum as before. 'V^eu 
the latter ceases to appear, further 
purification is effected by introducing 
a little water, at intervals, while the 
heat is lowered. The supernatant 
spermaceti, now perfectly colourless 
and transparent, is cast into blocks 
and orystalHsad, 

Ohinese Wax is produced by a small 
insect like a woodlouse, the Ooooiis 
cerifcrus, whose cultivation is now an 
industry uext to silk in importance. 
The statements as to the tree on wliich 
it feeds, and whose branches it covers 
with wax, are conflicting. Pratdnv^ 
chinensis, however, is certainly culti- 


vated for the purpose. The wax melts 
at 180° P. (82° C.), and can be oiystol- 
liscd unchanged from boiling alcohol. 
It has a longitudinal crystalline fibre, 
like stearin or stearic acid, and yet 
poBBesses some of the flaky qualities of 
sperm. 

Camauha wax, or stone was, is 
found in tlrin films on the leaves, stalks, 
and berries of a Brazilian palm, Ooper- 
nicia ccrifera. Its sp. gr. is O’ 999, 
and its molting point 186° P. (84° C.). 

Japan wa® is obtained byboihng the 
berries of several trees of the genus 
Rhus, from incisions in the stems of 
which flows the famous Japan lacquer 
varnish. It ought properly to rank as 
a fat, for it consists almost entirely of 
glycerine palmitate, and yields glycer- 
in upon saponification. Its sp. gr. is 
O’ 984-93, and its melting point 
120° P. (49° C.). It is largely used in 
vegetable-wax candles, which are made 
as a substitute for beeswax. 

Paraffin . — Tho preparation and test- 
ing of paraffin scale is too large a sub- 
ject for these pages, and the reader re- 
quiring information on this subject is 
referred to Wm. Lant Carpenter’s work 
on soap and candles, wliere the subject 
of paraflin scale is oxliaustively treated. 

Ozokerit or ca/rth wax . — The colour 
of this mmeial varies from brown to 
greenish and yellow tints ; its fracture 
18 resinous. It contains about 86 per 
cent of oorbon, and 16 per cent, of 
hydrogen, and appears to consist of a 
group of hard, sohd hydrocarbons, 
whose melting-points range from 140° 
-176°P.(60°-S0°C.). 

To obtain commercial products from 
the mineral, two processes are em- 
' ployed. One consists in dissolving it 
I in some spirit, filtering the solution 
I through charcoal, and distilling off the 
spirit from tho filtrate. In the second, 
and most usual, the ozokerit is first 
heated with fuming sulphuric acid, and 
then carefully distilled with super- 
heated steam iu au apparatus. 

The process of pui-iflcatiou by acidi- 
fication with strong sulphuric acid gives 
ceresiu, a substance much resembling 
beeswax in consistency and fracture. 
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By this method, the luhole of the 
nuueral is converted into a homogeneous 
yellow auhstaiiee, without mudi loss, 
except that duo to filtration, and a 
certain amount of charred products. 
This auhatance (oeresin) is, however, 
useless in caiidleMjB it smokes persist- 
ently. By fSH and Siemssen’s 
patent, the ozokerit is melted, and 
introduced diieotly into the still, 
whence it is distilled by fire heat and 
superheated steam. Tliia process 
yields ajbout 50 percent, of hard white 
material (140° M.P.), 36 per cent, of 
black paniffiu, 170° M P. (employed lu 
insulating materials for electrical pur- 
poses), and 15 per cent, of oil and 
soft grease (ozokenne, a substitute for 
vaaeliue). 

Whan thus purified the ozokerit 
resembles fine beeswax m colour, but 
is more translucent than wax, though 
less BO than paraffin. The liardness 
and high melting-point [142° F. 
(61° C.)] of the candles made from this 
source give rise to a drawback common 
to wax candles, viz. the smoulder- 
ing of the wick on extinction. The 
immediate cause of this is the fact that 
the cup of the candle dries and solidi- 
fies ns soon as the fiame is blown out, 
so that there is no liquid matter loft 
to extinguish the spark. This diffi- 
culty is now overcome by a special 
contrivance of the wick 

Pielsticker refines crude ozokerit 
by agitation first ^vlth sulphuric acid, 
and after treatment with barium car- 
bonate and caustic soda, 

Palm oil is distilled by methods 
common to the other matenals noted 
above. The distilled mixture of pal- 
mitic and oloic acids is cut into ahreds, 
by means of a revolving knife, and the 
shreds are wrapped in canvas or woollen 
cloths, spread m even layers between 
mats of cocoanut fibre, and submitted 
first to the cold press and afterwards 
to the hot press, at a temperature of 
86°-90° F. (29°-32° G ). The pressed 
cakes of fatty acids are pared, and then 
meltedagain by steam, m large, wooden, 
iron-bound vessels, containing water 
and sulphuric acid. The whole is 


boiled for a time and is then allowed 
to stand, after wliioh the acidulated 
water is drawn off. The melted fatty 
acids are repeatedly washed with hot 
water, and then run into moulds ; 
when cold, they are quite pure, and 
ready for manufacture into candles, 
after admixtm’o with stearic acid ob- 
tained from other fats. 

Of late years, a quantity of inferior 
stearm (using the word in its commer- 
cial sense) has been prepared from what 
is technically known as “recovered 
grease," In spinning wool, it is neces- 
sary to lubricate it with, a certam 
amount of oil, which afterwards has to 
be washed out. From these and other 
piocesses in woollen mills, large quanti- 
ties of wash-waters arc run to waste, 
contoimng soap in solution, and oil in 
suspension. In many factories, and 
especially in those localities where it 
18 forbidden to pollute the rivers, these 
wash-waters are run into tanks, where 
enough mineral acid is added, to give 
them, after thorough agitation, a 
faintly acid reaction, .Mtcr some 
hours, the contents of the tank divide 
themselves into (1) a greasy dirty scum, 
(2) clear water, (3) greasy mud on the 
bottom. The clear water is run away, 
and the residue, after draining, is 
packed in canvas bags and placed in 
hydraulic presses, which are slightly 
heated during the operation. Water 
and crude fatty acids are expressed, 
and separate from each other by subsi- 
dence ; the fatty acids are then pressed 
and distilled as described above, the 
yellow hard portions being used for 
low class candles, and the oil used over 
again in the mill. 

Wicks. — The chief essential quali- 
ties of a wick are good power of absorp- 
tion, and a capacity for burning freely, 
evenly, and thoroughly, while produc- 
ing the least possible proportion of 
ash, It must necessarily be quite free 
from inequahties of whatever kind, 
and should be made of perfectly sound 
fibres. The forms and kinds of wick 
differ widely with the quality and com- 
position of the candle ; the melting- 
points, and other chai’actenstics of the 
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hydrocarbons for min g the candle, vary 
to such an extent that, m order to 
burn to the best advantage — or indeed, 
in some cases to burn at all — each sort 
of candle needs to be accommodated 
■with n special wick. One of the great- 
est secrets of candle-making is to have 
the wick perfectly suited to the pecu- 
liarities of the fatty matters employed ; 
on this score, it is impossible here to 
do more than indicate the principles 
involved. 

Rush Wioks . — The original, and not 
yet obsolete, medium was the com- 
mon soft rush, JuncMs oonglomeratua, 
to be found in moist pastures, and 
by the sides of streams and ditches. 
The rushes are in best condition in 
the height of summer, hut may be 
gathered on to the autumn. As soon 
as out, they are placed m water, other- 
wise thpy would dry and shrink, and 
the pe.el would not run. They are 
then stripped of half the peel, the 
object of which is to expose the pith 
sufficiently to enable it to oonduot the 
molten fat, while enough of the rigid 
epidermis remains to afford it support. 
When duly peeled, they are laid out 
to bleach and take the dew for some 
nights, and are afterwards dried in the 
sun. These rushes ore gathered in 
Lancashire, and abundantly in the 
Fen country, and in Ireland. Candle- 
wicks are ordinarily made of fine cotton 
yarn ; Turkish cotton rovuigs are said 
to be the best, but of the cotton em- 
ployed for this purpose there is cer- 
tainly a great deal more imported from 
the United States than from Asia 
Minor, The wicks of night-lights vary 
greatly in composition, according to the 
fancy of the manufacturer. Some- 
times little sections of rush are used, as 
weU as very fine cotton yarn ; but 
the majority consist of “ inkle," a fine 
flax yam. 

Gotton amd Flax Wioks . — The manu- 
facture of cotton and flax wicks is now 
performed almost exclusively by ma- 
chinery, the threads of fibre being 
bound together either by twisting or 
by braiding. For dip candles, the 
wicks require to be bulky and of loose 


texture, in order that the melted 
tallow may rise freely. They are 
therefore made by twisting, and con- 
stitute the simplest form of wick after 
rushes. The cotton yam chosen for 
the purpose must ho bj oozy " or fun-y, 
and the threads"teinj5i be free from 
twist. Thus IB plac|d Teady hailed in 
the cutting machin^ By it, the yam 
is doubled m ^oper lengths around a 
rod ; a knife bnen descends and severs 
the yarns, to which a twist is com- 
municated, by means of a rolling ap- 
pamtiM worked by a treadle. The 
twist is secured by dipping the wicks 
at once in molten fat. 

Twisted wicks have agreat drawback, 
inasmuch as they ore only very parti- 
ally consumed in the flame, and thus 
necessitate the troublesome operation 
of snuffing. At the present day, 
plaited wicks are made flat, by which 
means they acquire a natural inclina- 
tion to bend _ For all kinds of moulded 
candles, plaited, or m teohmea] lan- 
guage, “ braided,” wicks are used, the 
old-fashioned twisted wick being re- 
served for “dips.” 

PioUing.—Mtei being twisted or 
plaited, the wicks are bleached in the 
ordinaiy way, and thoroughly dried. 
Before being used by the candle-maker, 
they are dipped m a hath of pickling 
liquor, the effect of which is to retard 
combustion, and to help in causing 
the destruction of the ash. The 
pickle most commonly employed is a 
solution of about 1 lb. of boracic acid in 
7B pints of water j in this, the wicks 
are soaked for about 3 hours, 'l^en 
taken out, they are either wrung, or 
put into a centrifugal machine, to 
remove the first excess of water, and 
are then completely dried in a tinned, 
iron box, provided with a steam jacket, 
or in a room heated with steam, with 
racks supporting shallow trays on each 
side. Various other pickles are recom- 
mended ; the principal are — (1) A 
solution of 6 to 8 grm. of horaoio acid 
in 1 litre of water, to which 0'3 to 
0*6 per cent, of sulphuric acid has 
been added ; (2) a solution of ammo- 
nium phosphate (used in some Austrian 
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worke) ; (3) a solution of sal-ammoniac 
at 3'^-1^‘^Tw. (2°~3^B.), proposed by 
Dr. Bolly ; (4) a solution of 2 oz. 
boras, 1 oz. potassium oliZoride, 1 oz. 
potassium nitrate, and 1 oz. ammo- 
nium chloride in 3 qt. water ; (5) the 
wicks of the newly-introduced “anuff- 
leaa dips ” aro plaited, and are then 
soaked in a solution of bismuth mtrate. 
(6) Another good solution, in exten- 
sive use, 18 the following . sulphate 
ammonia, ‘ IJ lb. ; mtrate of potash, 
^ lb. ; borax, J lb. ; distilled water, 
1 gal , (7) J. £. Field treats wioks to 
prevent smouldering when ertin- 
guished, by steeping them in a solu- 
tion of phosphoric acid, or ammonium 
phosphate, or ammonium plioaphate 
and borax, or ammonium phosphate 
and boraoio acid. (8) By Duparquet’s 
process, bleached wicka are soaked for 
J hour in a bath containing 16 grm. 
ammonium phosphate and 7 gi*m. sul- 
phuric acid at 168° Tw. (G6°B.) per 
litre of distilled water, the acid iDemg 
added when the phosphate is well dis- 
solved. Unbleached wicks require 
40 minutes’ soaking, and need a pre- 
liminary cleaning lu a bath of 6J oz 
volatile ammonia, 1 oz. sulphuric acid 
at 168°T?w. (66° B.) in 246 oz. water, 
the mixture being boiled by steam, 
and the wioks kept in for IJ hour, 
then boiled for J hour in pure water, 
imsediu cold water, wrung, and dried, 
ready for the second bath. 

Proportions of Wick and Candle . — 
To get the best results there must be 
a careful adjustment of the size of the 
wick to the diameter of the caudle of 
wliich it is to form a part. The size 
nomonclature of candles is based on 
the number of candles required to 
ma]c6 up a pound weight, modified, ho 
as to indicate diherences in length 
required to meet the popular demand. 
Thus there are 6’s, short 6's, and 
short short O’s, and other sizes of the 
same weight, but of different diameter. 
The size of the wick also is designated 
by the number of threads in each fold 
of the plait. For example, 3-20 plait 
is a plait of 3 ply of 20 threads each , 
any departure from the usual size of 


the ultimate thi'eads is indicated as 
special. In ordinary plait for common 
paraffin candles, sizes I’s and 2*8 will 
be suited with 8-18 plait, 4’s aud 6 s 
wth 3-14 plait, 7’8 to short 14*8 in- 
clusive, with the exception of long 
10*8 and long 12’s, with 3-11 plait, 
and for these and for 16’s to 20’s and 
smaller sizes 3-8 plait will be found 
suitable. Wlien a candle, protected 
from draughts, emits smoke in burn- 
ing, the wick is too large for the 
quality of the material used, and the 
adjustment demands attention. If a 
wick stands bolt upright during burn- 
ing, it has either been imperfectly 
wrung, and excess of solution has 
gravitated during dr^ng to particular 
portions of it, or by torsion it has 
been deprived of its elasticity. On the 
other hand, a wick wluch bends too 
low, making the edge of the cup to 
melt away on the one side, and there- 
by causing guttenng, may be improved 
by strengthening the solution. Sput- 
tering indicates wetness of the wick 
caused probably from an overflow of 
water in the candle-moulding machine. 
Dry wick feels ensp to the hand, and 
the bank when twisted and applied to 
the ear, will by an abundant crepita- 
tion give unmistakable evidence of 
dryness. Mere dampness of a wick 
does not cause spluttering, but the 
dampness will reduce its capillarity 
and reduce the rate of consumption, 
and consequently also its illuminating 
power. 

Manufacture . Dipping . — The 
rods supporting the twisted wicks, as 
they come from the tNvisting and 
cutting macliine, are transferred to a 
frame capable of being raised aud 
lowered at will. This commonly 
Ufckea the form of a beam, but a better 
arrangement is seen m ]hg 76. The 
fi’ame, made of iron, and capable of 
revolving, is so suspended that a per- 
fectly horizontal position is always 
mamtamed, even under undue pres- 
sure at either end ; m this way are 
secured a uniform length of candle 
and a plumpness at the top, which is 
difficult of attainment, even by skilful 
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workmen, by the ordmary beam. 
Under the frame are placed troughs 
containing melted tallow, into which 
the suspended wicks are repeatedly 
dipped. After each dipping, the 
adherent fat is allowed to cool suffi- 
ciently to retain a new coating on 
fresh immersion. The process is re- 
newed until the candles have grovm 
to the proper thickness ; they are 
then left to cool and harden. Tallow 
dip candles are still largely manufac- 
tured, and are much employed in 

Oh 


mines a^-d small factories, and by 
domestic servants, as well os m cot- 
tages. They are also very suitable 
for artisans workmg in draughty 
places, as the wicks being large are 
not easily extinguished. They have 
been largely replaced for domestic use 
by the small moulded ‘ ‘ cottage com- 
posites ” made from distilled fatty 
acids, with a self-consummg wick. 
There is also a dip candle made from 
the same material, and in the same 
sizes as the old tallow dip, called the 
“ snuffless dip," which, as a candle for 
carrying about, is superior to the 
paraffin candle. It is rather more 
expensive than the commoner paraffin, 
but, by the introduction of a core of 
softer material, the cost may he re- 
duced. The first operation in the 


manufacture of these is to wind a 
continuous length of plaited and pre- 
pared wick around a frame of narrow, 
but stout, iron hoop, bent into the 
shape of an oblong rectangle. All the 
frames are of one length, hut the 
widths vary to ‘suit the length of 
the candle required. To the upper 
side of this frame is temporarily 
attached a lath or broach correspond- 
ing in length with the frame. The 
dipping is done at fli-st three or four 
times, and when the wicks have 
acquired sufficient rigidity, a 
knife is passed along the lower 
hide of the fiume, cutting the 
wicks at the lower end. The 
iron frame is removed, and the 
coated wicks are left suspended 
on the broach. The broaches 
are about 3 ft. in length, and 
carry 40 candles each. The 
candles during the process of 
dipping are kept apart from each 
other by the width of thebroaob ; 
andtheends of the four broaches 
are caughtup, andkepteeparate, 
by holes made tofittliem loosely 
m the blocks, which serve as 
handles wherewith to carry 
them, and which, in the opera- 
tion of dipping, are laid on the 
supporting braokets of the dip- 
pmgmooliiue. Thus 160 caudles 
aredipped at once, making 20 lb. of S’s, 
16 lb. of 12'b, and so on. The dipping 
is continued at intervals till the re- 
quired weight is attained, and which 
is shown at once by tbe perfect 
balance. The material in the dipping 
trough is, by constant additions of 
warmer material, kept near the point 
of congealation. The plant required 
is inexpensive, consisting mainly of 
frames, some of them revolvmg on 
pivots, to carry the broaches with 
their candles while ooolmg, a wheel 
for winding wicks on frames, and a 
few meltmg tubs. 

Pawrvng is used only with candles 
made of beeswax, which cannot be 
moulded, for the caudles lefuse to 
leave tbe moulds, or crack wlule domg 
so. The wioks are placed upon a bor'- 
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zontal hoop, .ind the ojierator, holding 
this with one hand, pours the previ- 
ously malted wax over the wicka with 
the other. After three or four revolu- 
tions, that hoop is laid aside, and an- 
other is suhatitutad. At a certain 
period the candles are reveraed, as 
there is a natural tendency to thicken 
at the lower extremity. They are 
then rolled on a marble slab, under a 
weighted board, and are trimmed to 
the required length with a knife and 
gauge. A well-made wax candle 
should show rings Ilka a tree, where 
the different layers have been super- 
posed. 

Moulding. — By far the greater num- 
ber of candles now manufactured are 
moulded, by which they acquire a 
much more finished appearance The 
moat simple form of moulding macliine 
ia that known as the “hand-frame," 
which la in use among small manufac- 
turers, and for particular kinds of 
candles, bought by those who, for 
reasons- heat known to themselves, 
prefer “hand-made” articles. The 
hand-frame contains from three to 
thirty-six mould-pipes (each making 
one candle), held together by wood- 
work, and opening mfcoa trough at the 
top, their points being downwords. 
The wicks are cut to the proper length, 
end provided with a loop at one end, i 
which is caught by a long crotchet- | 
hook, and thus one wick is drawn into 
each pipe, where it is securijd by a peg 
at the tip, and a cross-wire at the 
“butt” end of the candle The 
frames are then heated to a tempera- 
ture about 10° F. (5J° C ) short of the 
solidifying-point of the caudle-material, 
which is then poured into them in the 
case of fatty acids, as cold as possible, 
provided that there are no lumps of 
solid fat m the material The trough 
ia filled full, to allow for the contrac- . 
tion of the candle when cold, and the I 
superfluous material is eventually re- I 
moved with a straight-edged trowel. 
The hand-made candle is readily dis- | 
tinguiahod by the little groove which 
the wire wick-holder makes in its base. ^ 
Arrangement of Plant . — The ar- 


rangement of the candle factory is of 
great importanoe. The boihug-up 
department must he well venti- 
lated, so that the steam rising from 
the vats does not pervade the rest of 
the buildmg, and aftor condensing on 
the roofs, drop like ram on the goods. 
For economy of working, it should be 
as central ns possible in relation to the 
moulding room. The vats should he 
set at such a height that the candle- 
material shall, by its own weight, fall 
or flow into the drying pans. They 
must be strongly built of wood, and 
hooped, and each heated by a perfor- 
ated copper coil inside, around, and 
near its bottom. On the aide of each 
vat, near the bottom, there should he 
a large brass cook for ruunmg off the 
wax, and, in the bottom, there should 
be a hole, fitted with a movable plug, 
for drawing oft’ the water, and below, 
a separator, to conserve any wax which 
may escape with the water. This 
separator may extend under several vats. 

No iron must come in contact with 
the wax after it has been mixed with 
the percentage of stearic acid which 
has been added m the vats. The dry- 
ing pans, steam cased as they must be, 
for heatmg, may be of earthenware or 
enamelled iron, or, as they are in rare 
cases, silver-plated. If these are placed 
in the moulding room, so as to do 
away with long hand carriage by the 
maker, the exhaust steam from them 
should be led away to a steam trap. 
The difficulty of conneutiug the drying 
pans to distent vats is the ohemioal one 
of getting a pipe or gutter of a metal 
or suitable material which shall not bo 
affected by the fatty acid. This is 
sometimes overcome by keeping the 
stearic acid separate, and measuring it 
into the drying pans, but this method 
has disadvantages. Sometimes for 
common candles, American scale is 
wrought along with semi-refined. It 
must he blended in the melting-house, 
but the melting had better be done in 
the same way as recommended for 
scales for refining, at a point in the 
yard convenient to the stocks, where 
it can be done m an underground boiler. 
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and "blown into elevated settlers, 
whence it can be drawn as requu'ed. 
In blending parafftns of different melt- 
ing points, they will be found to give 
a melting-point the mean of that of 
the ingredients, but the stearic acid 
mixture will lower it, whatever be its 
melting point. 

Tallow Candles. — TaU(nv Boil- 
ing, — First, the fat is chopped ; cut- 
ting machines are often used similar to 
the straw-cutting table ; sometimes a 
thin, sharp-edged, mince-lmtchet is 
employed, about 2^ ft. in length. 
This is held with botli hands, and the 
fat, spread out on a beech block, is 
chopped into small pieces in all direc- 
tions, A third instrument is a kmd 
of stamp trough with muller, having 
a sharp blade m the form of an S» 
conti'ivance frequently adopted for cut- 
ting beets. A more desiiable mstru- 
ment, however, is the ordinary rotary 
sausage-cutter. The fat is then placed 
m melting caldrons, hemispherical 
in form, and made of cast h'on, which 
are heated by ojoen fire. These cal- 
drons are covered with movable tin- 
plate hoods, so adjusted that, by means 
of pulleys, ropes, and counter-weights, 
they cau be easily raised or lowered, 
wlulst, at the same time, they serve to 
carry off the offensive vapours arismg 
from the heated fat. Water is aome- 
4 times mixed with the fat in the cal- 
drons, and this addition is specially 
beneficial when the fat lias been long 
kept during the summer months, and 
has thereby lost its natural moisture 
by evaponition. By gradually rais- 
ing the temperature in the pan, the 
fat runs fi’om the ceUs, and the 
whole ia kept boiling from 1 to 
hour. During the whole operation of 
melting and boiling, the ingredients 
must be constantly stirred in order to 
keep the fat and cracklings m incessant 
agitation, otherwise pieces of unmelted 
suet, coming m contact with the sides 
or bottom, would become scorched and 
acquire a brownish tint, of whicli the 
whole melting would necessanly par- 
take. Scorched tallow is not readily 
whitened. For separating the melted 
1 


fat from the cracklings, it is ladled off 
from the caldron into a fine willow 
basket, or a copper box perforated at 
the bottom wiwi innumerable small 
holes, set ov^ large copper coolers, 
and allowed to remain undisturbed till 
all foreign matters have settled down. 
Before it congeals, it should be trans- 
ferred into snuill wooden pails This 
operation is continued so long as the 
cracklings yield any fat ; and during 
the process the heat must be mam- 
tained at a moderate degree, to avoid 
scorching the materials. When the 
cracklings begin to harden they acquire 
a darkish tint, and hence are said to 
he browning. They arc then pressed, 
and the fat thus obtained posaesaes 
somewhat of the brown colour of the 
crackhugs, but not ao much as to 
render it unfit for use as soap stock ; 
it may, consequently, be mixed with 
that which has spontaneously separated 
while heating. 

Clarifying TaUoio. — (a) By mere 
melting and stmining we do not ob- 
tain a fat entirely free from admixture 
of fine, undiasolved substauces. For 
separating these substances, it must 
be clarified, by remelting it m water, 
either on fi’ee fire or by steam. Gener- 
ally, no more water than 6 per cent, 
is t»ken, and stirred well with the 
: fat till the mixture becomes emulsive. 
The whole is then allowed to rest, 
without further heating, till the water 
has separated, when the fat may be 
drawn oft’, or dipped off. SometimeB, 

I to conceal the yellowish tint, a very 
' little blue colour is added, consistmg 
i of mdigo rubbed finely with some oil, 

I of which a few drops are sufficient for 
I large quantities of tallow. The pro- 
I cess of clarifying is occasionally re- 
eated. At the line of demarcation 
etween the water and fat, a grey 
slimy substance is often perceptible, 
and the liquid itself is turbid. In- 
stead of pure water, some tahow- 
melters take biine or solutions of 
alum, saltpetre, chloride of ammo- 
nium, or other salts. These agents 
have no chemical action upon the fats, 
but simply induce a more rapid aet- 
p 
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zontal hoop, and the opemtor, holding 
this with one hand, pours the previ- 
ously molted wax over the wicks with 
the other. After three or four revolu- 
tions, that hoop IS laid aaide, and an- 
other is substituted. At a certain 
period the candles are reversed, ag 
thei’a is a natural tendency to tliicken 
at the lower extremity. They are 
then rolled on a marble slab, under a 
weighted board, and are trimmed to 
the required length with a knifo and 
gauge. A well-made wax candle 
should show rmga like a tree, where 
the different layers have been super- 
posed. 

Moulding . — By far the greater num- 
ber of candles now manufactured are 
moulded, by which they acquire a 
much more finished appeaiance. The 
moat simple form of moulding macliine 
is that known os the “hand-frame,” 
which is in use among small manufac- 
turers, and for particular kinds of 
candles, bought i3y those who, for 
reasons* best known to themselves, 
prefer “ liand-made ” articles. The 
hand-frame contains from three to 
thirty-six mould-pipes (each making 
one candle), hold together by wood- 
work, and opening into a troughat the 
top, their points being doivnwards. 
Tlie wicks are out to the proper length, 
and provided with a loop at one end, 
which is caught by a long crotchet- 
hook, and thus one wick is drawn into 
each pipe, where it is secured by a peg 
at the tip, and a cross-wire at the 
“butt” end of the candle The 
frames are then heated to a tempera- 
ture about 10° F. (B G ) short of the 
solidifying-point of the candle-material, 
wliioh is then poured into them in the 
case of fatty acids, as cold as possible, 
provided that there are no lumps of 
solid fat in the material. Tlie trough 
is filled full, to allow for the contrac- 
tion of the candle when cold, and the 
superfluous material is eventually re- 
moved with a straight-edged trowel. 
The hand-made candle is readily dis- 
tinguished by the little groove which 
the wire wick-holder makes in its base. 

Arrangement of Plant . — The ar- 


langement of the candle factory is of 
gi*eat importance. The hoilmg-up 
department must be well venti- 
lated, 80 that the steam rising from 
the vats does not pervade the rest of 
the building, and after condensing on 
the roofs, drop like rain on the goods. 
For economy of working, it should be 
oa central as possible in relation to the 
moulding room. The vats should be 
set at such a height that the caudle- 
material shall, by its own weight, fall 
or flow into the drying pans. They 
must be strongly built of wood, and 
hooped, and each heated by a perfor- 
ated copper coil inside, around, and 
near its bottom. On the side of each 
vat, near the bottom, there should be 
a large brass cook for running off the 
wax, and, in the bottom, there should 
bo a hole, fitted with a movable plug, 
for drawmg off the water, and below, 
a separator, to conserve any wax which 
may escape with the water. This 
separator may extend underseveral vats. 

No iron must come m contact with 
the wax after it has been mixed with 
the percentage of stearic acid which 
has been add^ in the vats. The dry. 
lUg pans, steam cased as they must be, 
for heating, may be of earthenware or 
enamelled iron, or, as they are in rare 
oases, silver-plated. If these are placed 
m the moulding room, so aa to do 
away with long hand carriage by the 
maker, the exhaust steam from them 
should be led away to a steam trap. 
The difficulty of connecting the drying 
pans to distant vats ig the chemical one 
of gettmg a pipe or gutter of a metal 
or suitable material which shall not be 
affected by the fatty acid. This is 
sometimes overcome by keeping the 
stearic acid separate, and measuring it 
into the drying pans, but this method 
has disadvantages. Sometimes for 
common caudles, American scale is 
wrought along with semi-refined. It 
must be blended in the melting-house, 
but the meltmg had better be done in 
the same way as recommended for 
scales for refining, at a point in the 
yard convenient to the stocks, where 
it can be done in an underground boiler, 
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and blown into elevated settlers, 
whence it can be drawn os required. 
In blending paraffins of different melt- 
ing points, they will be found to give 
a melting-point the mean of that of 
the ingredients, but the stearic aeid 
mixture will lower it, whatever be its 
melting point. 

Tallow Candles . — Tallow Boil- 
— ^Pirst, the fat is chopped ; cut- 
ting machines are often used similar to 
the straw-cutting table ; sometimes a 
thin, sharp-edged, miuca-liatchet is 
employed, about ft. in length, 
This is held with both hands, and the 
fat, spread out on a beech blook, is 
chopped into small pieces in all dn-eo- 
tions A third instrument is a kind 
of stamp trough with mullar, having 
a sharp blade in the form of an Q, a 
contrivance frequently adopited for cut- 
ting beets, A more doairable instru- 
ment, however, is the ordinary rotary 
sausage-cutter. The fat is thou placed 
in melting caldrons, hemisplierionl 
m form, and made of oast iron, which 
are heated by open fire. These cal- 
drons are oovaied with movablo tin- 
plate hoods, so adjusted tiiat, by means 
of pulleys, ropes, and counter-weights, 
they can be easily raised or lowered, 
whilst, at the same time, they serve to 
carry off the offensive vapours arising 
from the heated fat. Water is some- 
times mixed with the fat in tho cal- 
drons, and this addition is specially 
beneficial when tho fat liaa bean long 
kept during the summer mouths, and 
has thereby lost its natural moisture 
by evaporation. By gradually rais- 
ing the temperature in the pan, the 
fat runs from the cells, and tho 
whole is kept boiling from 1 to 
hour. During the whole operation of 
melting and boiling, the ingredients 
must be constantly stirred in order to 
keep the fat and cracklings in incessant 
agitation, otherwise pieces of unmelted 
suet, coming in contact with the sides 
or bottom, would become scorched and 
acquire a forownish tint, of which the 
whole melting would neoessai'ily par- 
take. Scorched tallow is not readily 
whitened. For separating the melted 


fat from the cracklings, it is ladled off 
from the caldron into a fine willow 
basket, or a copper box perforated at 
the bottom with innumerable small 
holes, set over large copper coolers, 
and allowed to remain undisturbed till 
all foreign matters have settled down. 
Before it congeals, it should be trans- 
ferred into small wooden pails. Tliis 
operation is continued so long as the 
cracklings yield any fat ; and during 
the process the heat must be main- 
tained at a moderate degree, to avoid 
scorching the materials. AlTien the 
cracklings begm to harden they acquire 
a darkish tmt, and hence are said to 
be browning. They ore then pressed, 
and the fat thus obtained possesses 
somewhat of the brown colour of the 
cracklings, hut not so much as to 
render it unfit for use as soap stock ; 
it may, consequently, be mixed with 
that which has spontaneously separated 
while heating. 

Clarifying Tallmo. — (a) By mere 
molting and straining we do not ob- 
tain a fat entirely free from admixture 
of fine, undissolved substances. For 
separating these substances, it must 
be clarified, by remelting it in water, 
either on free &e or by steam . Gener- 
ally, no more water than 5 per cent, 
is taken, and stirred well with the 
fat tiU the mixture becomes emulsive. 
Tho whole is then allowed to rest, 
without further heating, tdl the water 
has sepiratcd, when the fat may be 
drawn off, or dipped off. Sometimes, 
to conceal the yellowish tint, a very 
little blue colour is added, consisting 
of indigo rubbed finely with some oil, 
of which a few drops are sufficient for 
large quantities of tallow. The pro- 
cess of clarifying is oocaafonally re- 
peated. At the line of demarcation 
between the water and fat, a giey 
slimy substance is often perceptible, 
and tho hquid itself is turbid. In- 
stead of pure water, some tallow- 
melters take bnne or solutions of 
alum, saltpetre, ohlorida of ammo- 
nium, or other salts. These agents 
have no chemical action upon the fats, 
hut simply induce a more rapid set- 
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tling of the impurities and water, 
priuoipally when strong agitation is 
used, (fi) Dissolve alum 5 lb., in 
water 10 gal., by boiling ; and when 
it is all dissolved, add tuilow 20 lb. ; 
continue the boiling for an horn*, 
constantly stirring and skimming , 
when sufficiently cool to allow it, 
strain through thick muslin , then 
set aside to harden ; when taken from 
the water, lay it by for a short time to 
drip. 

Dips. — These candles are made by 
stringing a certain number of wicks 
upon a rod, and dippmg them in 
melted tallow repeatedly. The pro- 
cess IS very simple ; the clarified and 
remelted tallow is poured mto a 
tightly-jomed walnut or cheny 
trough, 3 ft. long by 2 ft. wide, and 
10 to 12 in, wide at the top, gi’adually 
diminishing to 3 or 4 m. at the 
bottom. A handle is fixed on each 
cud for its easy removal, and when 
not in uso it is closed with a cover. 
The operator commences by stringing 
16 to 18 wicks at equal mtervals on a 
thm wooden I’od, about 2J ft. long, 
and ahoi’penod at the ends. He then ' 
takes 10 or 12 sucli rods and dips the 
wicks rapidly into the fluid tallow in 
a vertical direction. The tallow 
should be veiy liquid, in order that 
the wicks be soaked as uniformly 
as possible, after which the several 
rods are rested on the ledges of 
the trough, wlien, if any of the 
wicks be matted together, they arc 
separated, and the rods so placed on a 
frame, having several cross-pieces, 
that the uucongealed tallow fiom the 
wicks may di-op down, and while this 
is going on, wliich continues till the 
tallow is cooled and solidified, the 
operator is engaged in preparing 
another batch of rods. The fat in 
the trough, meanwhile, is so fur cooled 
that in immersing the first dip again 
a thicker layer will adhere to the 
wioka. It is considered that when 
the tallow sohdifies at the sides of 
the vessel, the temperature is the 
most convenient for the object in 
View. It is sometimes necessary to 


stir the ingredients to produce a uni- 
form admixture, and in such cases 
much care should be taken so that no 
settlings be mingled with the muss, 
whilst by the addition of hot tallow 
any desired temperature may be ob- 
tained. The tallow on the mcks 
after each dipping becerros so gradu- 
ally hardened, that at the thiid or 
fourth immersion new layers neces- 
sarily solidify ; as a natural conse- 
quence of the method of dippmg, the 
lower ends of the wicks become thicker 
than the upper, to remedy which the 
lower ends are again put into the 
melted fat for a few minutes, when 
the heat, as a matter of comse, di- 
minishes theii* dimensions The pro- 
cess of dipping is continued until the 
candles acquire the requisite thickness. 
Tlie conical spire at the upper end is 
formed by immersing deeper at the 
last dip, and if, eventually, the 
candles are’ too thick at the lower 
end, they are hold over a slightly^ 
heated folded copper sheet, bo that 
the fat may melt, but not be wasted. 

Moulds . — For moulding, common 
metal moulds, a mixture of tin and 
lead, are used. They ai'e slightly 
tapering tubes, varying in length and 
dimensions according to the size of the 
candle to be panufactoed, and, when 
required, are arranged in regularly- 
perforated wooden frames or stands, 
%7ith the smaller end downwards, 
forming the upper or pointed part of 
the caudle At tliis smaller end, the 
wick, preriuusly satmated in melted 
fat, is inserted, filling the apeiture, 
and, passing up the centre, is fastened 
perpendicularly at the upper end of 
the tube, to which is attached a mov- 
able cover. The melted fat is then 
poured m, generally with a small can, 
but a tinned iron siphon is better. It 
is requisite that the tallow should 
completely fill the mould, that it 
should remain uncracked on cooling, 
and should be easily removable from 
the moulds. This can, however, only 
he obtained when the fat at the aides 
cools more quiokly than that in the 
interior, and when the whole candle is 
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rapidly cooled. A cool season is, for 
this reason, far better ; but a certain 
condition of the tallow, namely, that 
which it possesses at a temperature 
V ery near its melting point , is absolutely 
necessary Candle-makers recognize 
the proper consistence of the tallow 
for moulding by the appearance of a 
scum upon the surface, which forms 
in hot weather between 111® and 
119° F.j in mild weather at 108° P,, 
and in cold about 104° P. The tallow 
is usually melted by itself, sometimes, 
however, over a solution of alum. 
The candles are most easily removed 
from the mould the dixy after casting, 
to be cut and trimmed at the base. 
Moulding by hand is a very tedious 
operation, and only practised in the 
Bmaller factories , in more extensive 
establishments, where economy of 
time and labour is a consideration, 
maobinery is employed. 

Composite Candles. — Melt to- 
gether, over a water-bath, 100 parts of 
stearic acid, and 10 to 11 ports of 
bleached beeswax ; but, to ensure suc- 
cess, the mixture must remain over 
the bath from 20 to 30 minutes, with- 
out being stirred or agitated. At the 
end of that time the fire is to be ex- 
tinguished, and the fluid, allowed to 
cool until a slight pellicle is formed 
on the surface, when it is cast direct 
into the moulds, previously heated to 
the same temperature, with the pre- 
caution of avoiding stirring the mix- 
ture, wliich would cause opaqueness. 

Transparent Candles. — For 
100 lb. of stock take 90 lb. of sperma- 
ceti, 6 lb. purified mutton suet, and 
6 lb. wax , melt each separately over 
a water hath, and to the whole, when 
mixed together, add 2 oz. of alum and 
2 oz. of bitartrate of potash m fiue 
powder , and. while stiirmg constantly, 
raise the heat to 176°F. ; then with- 
draw the fire and allow the mixture to 
cool to the temperature of 140° F. 
When the impurities subside, the clear 
hquid must be drawn off mto clean 
pans. Pai-affin wax is an excellent 
substitute, and much less costly. 
For quality and good appearance, 


candles made of this cooled block are 
more than proportional to its cost. 
Substitute plaited wicks for the fore- 
going mixture to the ivicks genemlly 
used for composite candles, and pre- 
pare them by previously soaking in a 
solution of 4 oz. borax, 1 oz. chlorate 
of potash, 1 oz. mtrate of potash, and 
1 oz. aal ammoniac, in 3 quarts of 
water. After bemg thoroughly dried, 
they are ready for moulding, 
Diaphane. — This is made by 
melting together, in a steam-jacket, 
2^ to I7i lb. of vegetable wax, to 
lOJ of pressed mutton tallow, and 22 
to 46 lb. of stearic acid. The latter 
and the vegetable wax are the harden- 
ing ingredients. By changing the pro- 
portions between the above limits, a 
more or less consistent mixture may 
be formed, Tlic moulding is per- 
formed in the same manner as for 
steunc-acid candles. 

— >e3*ea<— 

Catgut. 

Tuis peculiar kind of cord, of a horny 
substance, having immense strength 
and wearing quahties, is made entirely 
from intestines or gut Whether 
those of a cat were first used, and gave 
the name this material bears, is not 
known, but the gut of practically every 
hvmg creature can be put to this use. 
In practice, the intestines of the cow 
and horse down to those of the silk- 
worm are all in large demand, the 
latter making the fine white gut so 
largely used m fishing tackle. 

(a) Take the entrails of sheep, or any 
other animal, procured from the newly 
killed carcase. Thoroughly clean them 
from all impurities and from attached 
fat, and wash them well in clean water, 
soak m soft water for two days, or in 
winter three days, then lay them on a 
table and scrape them with a small 
plate of copper, having a semicircular 
hole cut in it, the edges of which must 
be quite smooth and not capable of 
cutting. Now, after washing, put 
p 2 
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them into fresh water, and there let i 
them remain till the next day, when 
they are again to he scraped. Let 
thorn soak again m water for a night, 
and two or three hours before they aro 
taken out add to each gallon of Avator 
2 oz. of pearlash. They ought now to 
scrape quite clean from then* inner 
mucous coat, and Avill consequently bo 
much smaller in dimeusious than at 
first They may now be wiped dry, 
slightly twisted, and passed through a 
hole in a piece of brass, to equalise 
their size j as they dry, they are passed 
every two or thi'Ge hours through other 
holes, each smaller tlian the last. 
Wlien dry they will be round and well 
polished, and bemg oiled are fit for 
use, 

(b) “ Gut-spinning” is the twisting 
of prepared gut into cord of various 
diameter for various purposes — i.e. for 
ordmary catgut, for use in machinery, 
and for fiddLe-strmgs. Hence in dif- 
feront establishments, articles of dif- 
ferent fineness and coarseness are pre- 
pared, from the most delicate fiddle- 
string to a thick catgut cable. Some- 
times all these varieties are made m the 
same establishment. The first opera- 
tion, however, in every instance is the 
“^t-scraping.” 

The gut used for the above purposes 
is the small intestine of sheep and hogs. 
It is said that the sheep’s small intes- 
tine measures 26 to 30 yd., and the 
hog's about 20 yd. The guts are col- 
lected from butchers, and in some es- 
tablishments they are received from 
the country, or, packed with salt in 
barrels, from Ireland. In some estab- 
lishments dried guts previously scraped 
are received from abroad for further 
manipulation. For fine pm*poses, such 
as the making of fiddle-stnugs, only 
the best and freshest guts from the 
butcher can be used ; but for coarser 
purposes, their condition as to fresh- 
ness is less material, and sometimes 
they arrive at the works in an offen- 
sive condition. The scraping is more 
easily effected when the gut is not 
quite fresh. 

The first operation in gut-scraping is 


I to get rid of the contents of the gut. 
For this purpose, it is thrown into a 
tub of water, by which a man sits, and 
passes the gut between his fingers into 
another tub of water, pressing the con- 
tents along the aivifcy as he proceeds. 
In some works, water from a tap over 
which an end of the gut is slipped is 
run through the gut. Tins is repeated 
several times until the gut is quite 
clean. In one case the guts are then 
placed in brine for 8 or 10 days, and 
then for 3 or 4 days in cold water. 

The process of scraping is, in the 
larger establishments, performed by 
women, A bench or table is provided, 
at Avhich a woman sits and scrapes the 
gut with a wedge-shaped piece of wood 
aa she posses it along the table before 
her. In some places the back of a 
knife is used for this purpose. By this 
process all the interior softer parts are 
detached and pass along the gut to 
the end, where they ai e discharged, the 
writoneum of the gut, and probably a 
little of tlie muscular layer, being alone 
left. It IB again thrown into water, 

The further treatment depends upon 
the use to which the scraped gut is to 
be apphed. When it is to he used 
for sausage-skins, the scraped guts are 
simply piAcked in barrels with salt. 
Such as are intended far making cat- 
gut or fiddle-stiings are treated fur- 
ther. 

In some establishments, scraped guts 
are dried for exportation. They are 
stretched over frames, dried in a cham- 
ber, artificially heated, and then tied 
up in bundles. When dried 'guts are 
received, they aro soaked in water to 
pr^are them for spinning. 

For making ordinary catgut, no 
further pi’eparation is needed than 
sewing together lengths of scraped gut 
Avith a needle and thread. They then 
go to be spun by means of an ordi- 
nary spinning-wheel. The number of 
strands of gut spun into a cord varies 
with the thickness of catgut requii’ed. 
Catgut J in, thick Avill have os many 
as 700 strands of gut in it. When a 
length of catgut has been spun, it is 
dried by stretching it over pegs and 



OATaUT. 


218 


exposing it (protected in soma way | 
from the weather) in the open air. 
Before drying, however, it is custom- 
ai-y to bleach it by stretching it upon 
a frame and putting it for about 3 
days into a chamber where it is ex- 
posed to the action of the fumes of 
burning sulphur. 

The preparation of fiddle-strings is a ' 
very delicate operation, and for the 
finest violin strings requires the utmost 
care. The best scraped guts alone are 
used, and such as have any flaw in 
them are re j eoted . Each gut is treated 
separately. It is put into a clean 
earthenware pan containing a weak 
alkaline solution, and this solution is 
changed (a fresh pan being used each 
time) twice a day for 7 or 8 days, and 
each time the gut is transferred it is 
stripped through a ring formed by 
bending a strip of copper, or through 
a perforated brass thimble, the thumb 
being pressed upon the gut as it is 
passed tlirough. After this treatment 
it is ready for spinning. The first 
strings of viohns are made by twisting 
together 3, or better 4, such prepared 
guts. (Dr. Ballard.) 

(o) The external membrane removed 
in the scraping process is caUed.^andr« 
by the French, and is employed for 
the cords of battledores and rockets, 
as well as for sewing together the ends 
of intestines. The alkalme solution 
for treating the fiddle-stnng gut is 
commonly made of 4 oz. caustic potash 
and 4 oz. carbonate of potash in 3 to 
4 gal. water. The so-called ‘ ‘ bleach- 
ing ” with sulphur fumes is mtended 
rather as a preventive of putrefaction. 
The twisted and smoothed cords ore 
often finally dried for an hour in a 
room heated to 180° to 200° F. (82° 
to 93° 0.). Hatters’ cords, for how- 
stnngs used in one of the stages of 
felt-hat making, are made from the 
longest and largest sheep-gut, 4 to 12 
strands bemg used, and the ordmary 
length being 12 ft. In France vary 
strong cord is prepared from the in- 
testines of horses, asses, and mules. 
The scraped gut is divided into 4 equal 
parts by drawing it over a fixed knob 


With 4 sharp edges ; 4 to 8 of these 
strips are tied at the end with pack- 
tliread, twisted together, and polished 
with dog-skin. Tliis cord is used as a 
substitute for leather belting on light 
machinery. About three-fourths of 
all the gut used in Europe is said to 
come from Italy. The superiority of 
the Italian article is ascribed to the 
leanness of the sheep, so that pro- 
bably emaciated cai'cases yield the best 
strings. 

(d) The putrefactive odours attend- 
ing this business are a frequent cause 
of complaint. In no case did Dr. 
Ballard find a deodorant applied to 
such raw gut as comes in an offensive 
condition, nor to such os had been 
left to soak until offensive, for the 
convenience of ready scraping, nor 
even to the offensive refuse of the 
process, for the purpose of destroying 
their bad odour. But that the use of 
a chemical agent for the prevention 
of putrefaction in the fi'esh guts is 
admissible, and even successfully 
practised in some establishments m 
France, is shown by the following 
translatedabstraot fromDe Freyoinet’s 
report on trade sanitation ; — 

“ The oleansmg or separation of 
the peritoneal membiane, a portion 
only of which has been removed by 
the ‘ ungreasing ’ at the slaughter- 
house, 16 ordinarily performed at the 
conclusion of a putrid fermentation 
that constitutes one of the most re- 
pulsive details of this industry. This 
maceration, whose duration varies 
from 8 days to a month, according to 
the season, is intended to partly de- 
compose the mucus and render it less 
adherent, so that the workmen may 
be able to detach it without risk of 
injuring the quality of the gut. Some 
manufacturers are commencing to 
adopt Labarraque’s process, consisting 
in immersing the intestines in a solu- 
tion of sodium chloride, which hmders 
all putrid fermeutatiou. A few hours 
then suffice for the retting or macera- 
tion of the gut. ” He adds that at 
one works the Conseil d'Hygibne puh- 
licjue ordered the use of “ sodium 
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chloride at 12° to 13° B., iu the pro- 
portion of about 3J lb. m 2 or 3 buckets 
of water per vat uontaimng the guts 
of 50 oscu.” 

(e) At Coulaon’s sausage factory at 
Cambndge, Dr. Ballard found it was 
the practice to immerse the fresh guts 
for a few days before scraping them m 
a weak solution of chlornlum ; tliia 
treatment avoids noxious odours, does 
not injure the gut, and does nob in 
any way interfere with the scraping. 
Dr. Ballard lays down the following 
rules 08 essential for carrying on this 
trade without creating a nuisance : 
(1) A building specially erected or 
carefully adapted to the pecuharities 
of the trade, sufficiently spacious, and 
situated as far as practioa.ble in a 
locality not closely built in. The 
chamber where any of the more offen- 
sive parts of the trade are conducted 
should have no direct communication 
with other rooms. Itahould behghtcd 
either from the aides or roof with 
windows incapable of being opened, 
and ventilation should bo provided for 
independently It appears to him 
that the best mode of managing tliis 
would bo to arrange for the di^awing 
off of the foul au’ of the chamber con- 
tinuously, and conducting it through 
a Are, or fh'st tluough a screen of 
wood charcoal and then through a fire, 
and that the air for the supply of the 
room should be drawn from the out- 
side tlirough screens, or properly 
ari'anged boxes containmg wood char- 
coal, duly protected from wet and 
damp, and from time to time renewed, 
which, when the room was shut up at 
night, would serve to aiTest tlie passage 
outwards of offensive effluvia. The 
inner walls, to the height of about 
6 ft., should he covered with some 
impervious material capable of being 
washed, such as smooth cement or 
sheet zinc. (2) The floor should be 
paved with an impervious paving, pre- 
ferably jointless, and it should he pro- 
perly sloped to a duly trapped drain 
gully. (3) There should be an unre- 
stricted supply of water, (4) Scrupu- 
lous cleanhnesa should bo observed iu 


the conduct of the business. The floor 
should be kept constantly sprinkled 
with some deodorant solution, such as 
of carbohe acid or chloride of lime ; no 
unnecessary litter should be allowed, 
and any that may bo made should be 
frequently swept up, and, together 
with refuse matters and scrapings, 
should he deposited, with the addition 
of a deodorant, in appropriate vessels 
made of some impervious material, 
such as galvanised iron, and covered 
with covers of hke material when not 
required to be open for use, At the 
close of each day’s work, the floor and 
walls, to the height of the impervious 
portion, should be washed down with 
water oontaming some deodorant, and 
all tubs, tables, benches, and utensils 
that have been in use should be 
similarly cleansed. The inner walls 
and ceflings should be periodically 
hme-whited. (6) AH undned gut 
brought upon the premises should be 
brought in closed impervious vessels, 
wluch should not be opened except iu 
the chamber where they are to be 
manipulated, and all refuse matters 
should be removed from the premises 
daily in the closed vessels lu which 
they are deposited. Any gut which 
arrives iu an ofleusive condition should 
at once be placed in a deodorant solu- 
tion ; and some antiseptic solution 
should (as appears to be practicable) be 
used for the soaking even of fresh 
guts on their first amval. (6) Great 
care should be taken in dealing with 
the refuse matters after removal from 
the premises. If deposited anywhere 
upon land, the matters should at once 
bo covered over with a layer of fresh 
earth. At Caine, where the nuisance 
from the deposit of refuse iu farm 
premises was at one time iutolerahle 
at a distance of several hundred yards, 
the nuisance has, without altering the 
position of the deposit, been obviated. 
A wail of straw htter is made, enclos- 
ing a space witlim which the refuse is 
thrown, and the offensive matter is 
immediately covered up with dry earth 
and ashes ■ this building up of the 
■wall and deposit of refuse and earth 
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is continued until a suffioieut mound 
is raised. When it heoomes necessary 
to remove this as manure, it is re- 
moved inoffensively. Such a stack as 
this should, however, be protected 
from the ram. 

If care is not used the trade 
of catgut making is peouliaiiy offen- 
ave, so much so that in certain m- 
Btanoes it has been noticed that the 
workpeople retain a filthy odour even 
after changing their clothes. This, 
however, is due in some measure to 
want of oleanhnesB m the work and in 
the person, but more to the absence 
of disinfectants. M. Labarraqua’s 
diamfecting liquid, which is hypo- 
chlorite of soda, has been employed 
with great success, and this, or soma 
of the several disinfeetants that can 
he used without inimy to the gut 
and at a quite small espense, should 
be employed. The hypochlorite of 
soda is said to improve the colour of 
the membrane ivithout injuring its 
strength. 

Silkworm Gut. — This substance, 
also called Florence gut, or simply 
Florence, is the fine strong fibre urn- 
versaUy employed by anglers for at- 
taobiug then’ hooks. Its prepai'ation 
is thus described bji Mrs. l^tby : 
There are some silkworms which 
come to maturity, turn yellow, but 
not clear, yet show no disposition to 
rise on the manello. The person in 
charge should walk round the labora- 
tory once every morinng and evening, 
and collect aU such fat, heavy, opaquo- 
looMng creatures, and put them mto 
a basin of half vinegar, half water ; 
here they should be left 12 hours, and 
treated thus : A board should be 
prepared, 30 in. by 6 in., with a row 
of pegs at each end, and notches all 
round the edges. Two intestinal 
canals run through the length of the 
silkworm ; these should be separated 
from the head of the insect while m 
the vinegar and water, and the threads, 
one by one, drawn out rapidly to their 
full extent, and fixed at full stretch 
on the board, by means of the pegs 
and notches. lilxpochtion is to be 


observed, as the air soon hardens the 
strings ; they must on no account he 
passed through the finger and thumb, 
os they are of no value if flat. The 
yellow mucilage which clings to the 
.strings la removed afterwards by being 
boiled in eoap and water. When the 
Florence (for the time being) is drawn 
out, the hoard should be placed in the 
sun to dry. To clean the gut, take a 
bit of soap the size of a nutmeg, and 
boil it in a gallon of water. When the 
soap is dissolved, put the Florence into 
it, and boil for 10 mmutea ; take it 
out, and pass it through cotton, to 
remove what may remain of the 
yellow matter, but pass it so lightly 
that the gut, which becomes soft by 
boiling, may not be flattened. When 
again stretched and dried on the 
board, it becomes clear and strong. 
Experience alone can bring this to 
perfection, but it is worth the trial 
with oilkworms wMoh will not spin, 
and which would therefore he lost ; 
and, if well made, Florence should 
aeU for Jd. or Id. the string, accord- 
ing to its length, strength, roundiiess, 
and clearness.” Thera is room for ex- 
periment on other plant-eating cater- 
pillars with a view to utiliamg them 
in this way. 

Celluloid, and Ivory 
Substitutes. 

Celluloid.— (a) Pure celluloid is 
nifcro-cellulose with a composition that 
is nearly allied to gun-cotton, and is 
prepared by submitting cellulose to 
the action of a mixture of nitric and 
Bulphurio aoida. Both cotton and 
paper are varieties of cellulose, and are 
used for making nitro -cellulose. 
Cheap solvents of cellulose are a mix- 
ture of methylated spirit and camphor 
acetone, and a mixture of amyl acetate 
and petroleum spirit. The two former 
are usually employed for rendering the 
celluloid plastic so that it can be 
moulded mto shape, while the latter 



216 Cbllttloid Am Ivoet Substitutes : Celluloid. 


is used for mnkiug a transpai’ont solu- 
tion. 

(6) lu making celluloid the fii’sb opera- 
tion. 18 the preparation of a uiti^atod 
cotton, which is similar to gun-cotton. 
Two piu'ts of strong sulphuric acid ore 
mixed with 1 part of conceutiated 
nitric acid in a shallow stoneware vat. 
The cotton or tissue paper is weighed 
out and put into small perforated jars, 
each provided with a lid, and when the 
tempoiuture of the acids ia 60^^ C., the 
jars are placed in the acid, which pene- 
trates through the perforations to the 
cotton. After about forty-five minutes 
the jars are i*emoved and placed in a 
vat of water, aud fresh water is run j 
through the vat to wash out the acid, 
the last traces being removed by a little 
ammonia or carbonate of soda. The 
nitrated cotton is next dried at a low 
temperatui’e, and la mixed with cam- 
plior and apu’it of wine or with acetone 
which will soften it. The mass is then 
kneaded and pressed into square blocks, 
Moulded articles are made from the 
plastic celluloid, but some articles are 
cut or turned from the solid The 
celluloid soon hardens lu contact with 
air owing to the loss of the solvent. 
As a rule, a little castor oil is mixed 
with the celluloid to make it more 
flexible. 

(c) In one method of making cellu- 
loid the pyroxyUne is obtained from 
cigarette paper of very good quality. 
This paper m rolls 13 in. in width and 
33 to 35 lb. in weight, is unrolled 
meohanically aud immersed in a mix- 
ture of 5 parts of sulphuric acid of 
60° B., with 2 parts of nitric acid of 
42° B. , kept at a temperature of about 
85° F. (35° 0.). The cellulose of the 
paper after 12 or 15 minutes' immer- 
sion, becomes changed mto mtro- 
oellulose, which is soluble in a mixture 
of alcohol and ether. The solubility 
is tested by a hasty trial. The pro- 
duct is then removed from the acid 
bath, the liquid is expressed from it, 
and it is thrown into water. After a 
preliminary waslnug it is placed 
along with water in a pulp vat, and 
triturated for 2J to 3 hours m order to ' 


obtain a homogeneous pa.ste. The py- 
ro^hnethen has to undeigo hleacluug, 
the operation being effected by the use 
of a solution of potash permanganate. 
When contact with this leagent has 
been sufficiently prolonged , the excess 
of permanganate is eliminated by 
washing. Then the muss is treated 
with a solution of sulphui'ous acid in 
order to dissolve the oxide of man^- 
uese, and the operation is finished by 
a series of washings m water. The 
w'hitencd pyroxyline is put into boxes 
lined with filtering cloths, and then 
submitted to mechamcal drying. On 
being taken from the hydro-extiactor, 
the material only retains about 43 per 
cent.of water and is found to be in a 
state fit for the preparation of cellu- 
loid. It IS then passed through a mill 
having metallic runners, fii’st alone, 
and afterwards mixed with the proper 
quantity of camplior (wluch lias been 
tot rolled), and with colouring matter 
if it he proposed to make opa<jue 
celluloid. After a dozen successive 
grmdings, the mixture is moulded in a 
metal frame, byhydrauhe pressure, so, 
ns to give slabs, that ore arranged and 
pressed between 10 to 12 sheets of 
thick bibulous jxiper. The water in 
the mixture is then gradually absorbed 
by the paper, the latter being renewed 
12 to 16 times. The slabs, thus 
di’icd and reduced to a thickness of 
about in. are broken up between 
bronze cylinders armed with teeth. 
The pieces are allowed to macerate for 
about 12 hours with 25 to 30 per cent, 
of alcohol of 90°, and then the 
colouring matters soluble in alcohol 
are added, if it be proposed to have 
transparent coloui'ed celluloid. The 
mixtui'e is then passed through the 
rolling mill, the cylinders of winch are 
heated to about 122° F. (50° 0.). 
The operations are performed upon 12 
to 28 lb. at once. The rolling takes 
26 to 36 minutes, and terminates when 
the material has become homogeneous. 
There is then obtained a sheet of about 
J- m. in thickness, wbich is cut into 
pieces of 23J by 31J in. The latter 
are superposed on the table of a 
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hydraulic press in a metallic box hav- 
ing double sides and bemg tightly 
closed, and allowing the heating to be 
done by a circulation of hot water. 
The box is heated to 140° F. (60° C.) 
during the whole duration of compres- 
sion, which lasts about 4 hours. At 
the end of the operation, a current of 
cold water is passed into the box, the 
pressure is removed, and there is 
obtained a very homogeneous block of 
celluloid about 6 in. thick. The blocks 
are taken to the planing maohine, and 
shaved into sheets varying from 0 • 008 
to O’ 12 in. in thickness according to 
the purpose for which the product is 
designed. These sheets are next 
placed in a ventilated stove, heated to 
131° F. (66° 0.), where they remain 
from 8 days to 3 moiitlis, according to 
their nature and thickness. 

In this description it has hoen only 
a question of celluloid of a uniform 
colour, either transparent or opaque, 
imitating pale tortoise-shell, coral, 
ebony, turquoise, etc. When it is 
desu’ed to obtain a product to imitate 
amber, mde, spotted tortoise-shell, etc., 
each of the ingredients, of uniform 
ooloui’j which 13 to compose the 
material, is prepared separately and 
then mixed, to be afterwards united 
by pressure. 

(d) Celluloid is also formed of 
divided cotton waste, or similar 
suhstauce, dissolved in one or more 
of the following solvents ; Veget- 
able naphtha, nitro-heuzol, camphor, 
alcohol, and glacial acetic acid. Suf- 
oient of these solvents is used to 
make a soft, plastic mass, which is 
then or subsequently subjected to 
hydraulic pressure, and mixed with 
oils, gums, and colours. By this 
means, any degree of hardness or 
flexibility can be given to it, and it 
can be made wliite and transparent or 
of brilliant colour. It can be made 
as hard as ivory, or retained in so soft 
a condition as to be spread in layers 
over textile fabrics much in the same 
way that paint is laid on. The sub- 
stance is water-pioof, acid-proof, and 
au’-proof. It can be worked in a 


soluble, plastic, or sobd state. It can 
be pressed and stamped, planed as 
wood, turned in a lathe, out ivith a 
saw, carved, inlaid, woven into fahrica, 
or apphed asa varnish. It can he made 
either transparent or opaque, and is 
capable of hearing a liigh polish. 
When dyed, the dye runs through the 
whole substance, and cannot, conse- 
quently, be rubbed or washed OS’. 

The manufacture may he divided 
into two distinct stages ; (1) The pro- 
duction of the so-oalled “pyroxylino 
(2) The treatment of this compound 
with solvents, in oider to make it 
plastic, and give it other desired quah- 
ties. The firat stage of the process 
sufiers hut little variation. A oouve- 
ment quantity of oelluloae or woody 
fibre, such as disintegrated cotton 
waste, paper, etc., is fed into on open 
vessel called a “ converter,” and 
treated with an acid mixture com- 
posed of 1 part of mtrio acid, sq. gr. 
1 ■ 420, and 4 to 5 parts of sulphuric 
acid, sq. gr. 1 • 846, mixed in a separ- 
ate vessel, and kept os cool as possible. 
The acid puxtvire is pumped or forced 
up into the converter, wlule the 
fibrous substance, previously placed 
I in a hopper over the converter, falls 
gi’aduaUy into it by an opemng in the 
top. The cliarging of the cotton into 
1 the converter occupies about 10 min- 
utes, and at the end of 20 to 30 
minutoB at most, it is chemically 
converted into the so-called pyroxy- 
line or nitro-coUuloae. Tliis, together 
with the excess of acids adhering, is 
then allowed to fall through an open- 
ing in the bottom of the converter, 
and 18 caught in a large box provided 
with a false bottom of perforated iron 
or wire gauze, at about 6 in, above 
the real bottom. On this the wet 
moss remains for an hour, to admit of 
the excess of acids draining away as 
far as possible ; the still remaining 
impregnations of acid are then ex- 
pressed by placing the pyroxyline in a 
oylindar with a perforated bottom, 
and suhjoctmg it to hydraulic pres- 
sure. The result is a hard oylinder 
of pyroxyline, containing from 6 to 
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20 par cent, of the acid misturo, m 
which state it is stored for future use. 
When required, the cylinders of 
pyro:^line are torn into dust by 
special machinery, such aa that em- 
ployed for grinding paper pulp, and 
the disintegrated mass falls into a 
large tank, where it is well washed 
with water, to remove the last traces 
of acid. It is then again placed in 
the cylinders with perforated bottoms, 
and pressed to remove the water, 
leaving in from 6 to 20 per cent. The 
sohd Gjrhnders of soluble pyrosyline 
are again broken up in the disintegrat- 
ing machin6j prepaiatory for the 
treatment with solvents, which forms 
the second stage of the manufacture. 

Solvents -^1) One of the first sol- 
vents employed on a large scale was 
wood naphtha, distilled with chloride 
of lime, in the proportion of 1 gah of the 
naphtha to 2 to 6 lb. of fuBod chloride ; 
the more of the latter used within 
these limits, the stronger will the 
solvent be. The first 3 qt. of the 
distillate are collected for use ; the 
remainder is caught in a separate 
vessel so long as any spirit comes over, 
and is dvatUled again at the nest 
operation with more fi’esh materials. 
The deposit romaluing beliind in the 
still IS chloride of Ume, dissolved in 
water and conUuninated with, some 
tarry matter. It is run into an open 
iron vessel, heated by a fire beneath, 
to evaporate away the water and fuse 
the chloride of hme ready for re-use. 

The solvent thus prepared is ap- 
plied to the pyi'oxyliue in such propor- 
tions as to make a pasty mass ; but if 
used alone, the resulting celluloid 
would soon become hard and brittle. 
To avoid tins, o certain quantity of 
oil IS added to the mass, and kneaded 
up with it in the mixing machine. 
The proportion of oil will vary witli 
the desued degree of toughness. To 
produce a oouBisteucy suitable for 
coating telegraph wires, or for spread- 
ing on textile fabrics, the proportion 
of oil may equal half the weight of the 
pyroxyliue. If the oil used be fiist 
treated with chloiido of sulphur, the 


compound is much more elastic. It 
is thus treated by mixing with 2 to 10 
per cent, of liquid chloride of sulphur, 
accoiding to the degree of elasticity 
required ; but the chloilde of sulphur 
should first be diluted with an equal 
bulk or more of mineml naphtha, or 
bisulphide of carbon, to prevent too 
violent action. The prepared oil is 
compounded with the dissolved pyroxy- 
line m various proportions, but seldom 
exceeds 20 per cent, 

(2) To increase the hardness and 
modify the colour of the product, 
sometimes a small portion of gum or 
resin, such as shellac or copal, is 
added, but seldom more than 6 per 
cent. The wood naphtha may be re- 
placed by alcohol, and the chloride of 
lime by cldoride of zinc, or manganese 
fused or dry. For economy's sake, a 
small quantity of hght spirits from 
coal may be mixed mth the solvent, 
but it is not desirable. For the oil 
may be substituted balata gum treated 
with chloride of sulphur — usually not 
more than 5 per cent, of the chloride. 
The combustibility of celluloid thus 
mode may be corrected by the addi- 
tion of chloride of zinc or tungstate of 
soda. Ten per cent, of either effectu- 
ally prevents burning ; but usually 
much less will do, especially when pig- 
ments are used. The same end is 
attained by employing iodide of cad- 
mium, oxaiato of zmo or manganese, 
or gelatine dissolved in glacial acetic 
acid. 

(3) A practical dif&oulty attending 
the use of the above process is that 
the solvents employed are so volatile. 
Large masses of celluloid may be pre- 
pared better, quicker, and with less 
consumption of solvent by adopting 
nitro-benzol, aniline, or glacial acetic 
acid, and the celluloid may then be 
worked in the open aii*. The ordinary 
volatile solvents are improved by the 
addition of camphor. 

When using nitro-hanzol, the com- 
mercial article should be distilled with 
hydrocliloric acid or chloride of lime, 
say 6 lb. of either to 1 gal. of mtro- 
beuzol, which is thus rendered purer 
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and sweeter. One hundred parts of 
pyrosyhno are then moistened with 
ordinary solvent — preferably naphtha 
distilled chloride of lime — and the ' 
exoesB of solvent is removed hy 
hydraulic pressure. The other solvent 
IS then added m the proportion of 10 
to BO parts of prepared mtro-benzol or 
anilme, together with 10 to 60 parts 
of camphor, and 160 to 200 parts of 
oil, preferably ootton-seed or castor. 
Tina mixture is forced between rolls, 
heated by steam being admitted mto 
them, thi the whole forms a weU-com- 
bined dough or paste, which will be 
more or less stiff according to the 
quantity of solvent used. For a hard 
compound, the oil should be less than 
the pyroxylme , for a soft one, it 
should exceed the latter — say, 160 to 
200 oil to 100 pyrozyline. In making 
ceUuloid with glacial acetic acid, 100 
parts of pyroxyline are dissolved in 
50 parts of the acid, for a stiff paste ; 
or 100 to 300 or more parts, for a 
semi-fluid consistency. 

(4) Usually the pyroxylins requires 
to be dned before diaaolvmg it. The 
conduct of this operation on large 
quantities requires much care and time 
and a very large space of drying room, 
so that great advantages, on the score 
of cost, ease, and safety, are to bo de- 
rived fiom dissolving it in a moist 
state. For this purpose, the pyroxy- 
lme is prepared in the usual way, and 
when rendered soluble hy the ad- 
dition of hydrocarbon solvents, it is 
taken out of the acids and placed in a 
hydraulic maohme, by which as much 
as possible of the acid is expressed. 
The cake of pyroxyliue is then taken 
out of the press, opened out, put into 
a centiifugal washing machine, and 
washed with water until clean ; then 
the rotation of the machine is oontinod, 
to throw out the surplus water. Or 
the pyi’oxylme, after conversion, may 
he placed m the centrifugal machine, 
and there deprived of the acids, and, 
without removal, he thoroughly washed 
byadmitting a copious supply of water, 
the operation occupying from a few min- 
utes to an hour. VTieu the pyroxyline 


does not contain more than 6 to 10 
per cent, of water, it is diy enough for 
solution in naphtha, etc. 

(6) Instead of evaporating the sol- 
vent used in makmg the celluloid, it 
may he removed by precipitating the 
pyroxyline by means of water, mineral 
naphtha, etc. There is thus obtamed 
a semi-Bolid mass, contaming a small 
quantity of the solvent, which is 
passed through grinding rolls or 
other disint^ating maohineiy, and 
then worked up as usual. The cellu- 
loid is placed in a vessel containing a 
revolvmg agitator or beater, together 
with water or mineral naphtha m the 
proportion of 1 lb. of celluloid to 1 qt. 
of liquid, and the agitator is sot m 
motion. After a short time, the 
celluloid is let out in a curd-hke form, 
and submitted to pressure (not exces- 
sive), to separate the liquid. It is 
convenient to place it in a vessel of 
oylindrioal form, and about 12 m. in 
diameter, provided with a movable 
and perforated bottom, covered with 
several layers of wire gauze. This is 
filled with the ourd-hie celluloid, 
upon which a plunger is forced down, 
and a oheese-hke block is produced. 
This is rolled down between rollers 
boated hy steam, and any pigment, etc , 
is worked in by them at the same 
time, the mixture being passed 
through and through till perfected. 
The solvent used is preferably mineral 
naphtha, as free from smell as possiblo. 
The solvent taken up by the hquid 
is recovered hy distillation, if water 
has been need ; but in the case of 
naphtha, the greater part will separate 
on standing, and may then be decanted 
off. 

(6) CaJnphor is now mostly used as 
the solvent of the pyroxyhne. The 
latter is first reduced to a fine pulp by 
grinding it in water m a machine such 
as IS used for grinding paper pulp, and 
to the pulp thus prepai'^ pulverised 
camphor is added in the proportion of 
1 part hy weight of camphor to 2 parts 
pyroxylme when dry. At the same 
time IS added any desired material for 
colouring the celluloid or modifying 
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its specific gravity. The camphor is 
comminuted by grinding in water, 
trituration, or solution and precipita- 
tion. The camphorated mMS is placed 
in a mould, and heated to a sufficient 
temperature to liquefy or vaporise the 
solvent, and is then subjected to heavy 
pressure. The temperature should 
never exceed 300° F. (149° C.), or the 
pulp in contact with the mould will be- 
come charred ; sometimea 1B0° F. 
(66° G.) Buffioaa. The mixture should 
remain in the mould under heat and 
pressure till the conversion of the 
pyroxylins is completed ; it is then 
left to cool under pressure in the 
mould. When first taken out, it has 
the oonaiatency of sole leather , but is 
easily softened by heat till tlie camphor 
has evaporated, when it grows as hard 
as horn. 

(7) The following process is adopted 
in practice to dissolve the pyroxyline 
in camphor, eliminate the solvent, and 
form a solid mass of celluloid at one 
operation. The prepared mixture of 
soluble pyroxyline and camphor is first 
dried, by compressing the moist pulpy 
compound into oonvement sized cakes 
about J in. to J in. thick, and aiTang- 
ing them in a pile with mtermediate 
layers of paper, or other absorbent 
material, and subjectmg the pile to 
pressure in a hydraulic press. I3y this 
means, the material is uniformly and 
sufficiently deprived of its moisture, 
while the compression of the material 
and exclusion of the air prevent aU 
danger of ignition when exposed to the 
sun or the heated air of a drying-room. 
The mixture of pyroxyline and cam- 
phor is subjected to pressure by means 
of a plunger in a heated cylinder pro- 
vided with a discharge nozzle or pipe, 
the cylinder being of sufficient length 
to cause the conversion of the pyroxy- 
hae to take place while the material is 
being gradually forced through it, so 
that by replenishing it as it becomes 
partially empty, a gradual discharge of 
the celluloid is effected, in the form of 
a continuous bar or sheet. The 
cylinder is unequally heated, in such 
a maimer tliat the mixed material will 


first be compacted in the colder por- 
tion, before the solvent is molted and 
tho process of transformation com- 
mences. The air is thus allowed to 
escape more freely, and is more com- 
pletely e.xpelled, while the conversion 
of the pyroxyline is effected in another 
and hotter portion of the cylinder, as 
tho mass is forced through it. The 
upper or receiving end of the cylinder 
IS cooled by being surrounded by a 
cold-water jacket , and tho lower or 
disohargiiig end is heated by a steam 
or hot-water jacket. The fonner is 
supplied by the escape pipe of the 
hydraulic press. In tho discharge 
end of the converting cylinder is a 
central heating and distributing case, 
constructed with radial pins or projec- 
tions, by which the material, before it 
escapes from the cylinder, is caused to 
pass through the annular space around 
the central core, and in contact with 
the heated surface of the cylinder, 
while the spurs or pins divide and mix 
the material, and at the same time 
serve to conduct the heat from the 
cylinder to the central core. The 
discharge pipe is passed through an 
equalismg warm-water vessel, which 
keeps it sufficiently warm to prevent 
the material m contact with the inner 
BUi’face cooling faster than the centra] 
portion, as the unequal cooling, and 
consequent unequal consistency, of the 
different portions of the material would 
cause the central and softer portion to 
move faster than the outer and harder 
portion, thus destroymg the homo- 
geneity of the moss, and rendenng the 
Bui'facB rough and broken. Tho solu- 
ble pyroxyline is first comminuted in 
a wet condition, and the excess of 
water is pressed out. The camphor 
and oolours, as required, are then 
thoroughly mcorporated with it hy the 
mixing rollers. The compound, thus 
prepared, is formed into cakes hy 
means of a mould and follower, the 
bottom of the mould hemg mode 
separate, and serving to transform the 
formed cake to the pile. These cakes 
are preferably mode about 12 in. square 
and I to ^ in, thick , it would be 
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difficult to properly absorb the mois- I 
ture from thiclcer cakes. These are ! 
laid up in a pile with layers of blotting- ! 
paper between them, and are then 
placed in a hydraulic press to remove 
the water as far , as necessary. During 
this process, the compound is protected 
from the air, to prevent evaporation of 
the camphor and to avoid the chance 
uf ignition. The rapidity with winch 
this drying is effected ensures great 
saving of time and apace. The dried 
material is ready for conversion into 
celluloid, for which purpose it is trans- 
ferred, with the solvent, to the con- 
verting cylinder. The heat from the 
steam-jacket surrounding the lower 
portion of this cylinder brings about 
the conversion of the pyroxyliue to a 
homogeneous mass of celluloid, which 
is then forced through a . discharge 
nozzle, constructed according to the 
desired form of the product, e.g. in 
bars or sheets, or directly into a mould 
of the article to he manufactured. 

(8) The use of various solvents and 
combinations of solvent materials has 
been attempted or proposed ; e.g. a 
mixture of camphor and oils in about 
the following proportions, viz. : — 

Camphor, camphor oil, 
or liquid camphor , 20 pts, by wt. 
Oil, such as castor or 
linseed, before or 
after boiling. . . 40 ,, ,, 

Pyroxyline (soluble) .40 ,, ,, 

These will give a consistency suitable 
for covering telegraph wires, or for 
moulding or spreading. For material 
with greater or less flexibility, or 
greater or less fluidity, the proportion 
or character of the oil must he 
changed. In producing very hard or 
nmd material, it is preferable to use 
oils which will themselves harden by 
exposure to air, as those which have 
been boiled. Camphor may also he 
used in about equal proportions with 
hydrocarbons having a boiling point at 
220° to 400° F. (104°-204° G.), or viuth 
alcohol or spirits of wine ; or hydro- 
carbons in equal proportions with 
alcohol ; or oastor-oil in equal propor- 


tions with alcohol j or a distillate of a 
mixture of camphor-oil and hydrocar- 
bons, or of camphor and bisulphide of 
carbon in conjunction mth alcohol ; 
or aldehyde, either alone or with 
alcohol. Either of these solvents may 
be employed with the other ingredients 
in about the following proportions 
to produce a semi-fluid celluloid : — 

Pyroxyline (soluble) . 27 pts. by wt. 
Castor-oil .... 27 ,, ,, 

Camphor . . . . 6 , , , , 

Either of the foregoing 

solvents . . . . 40 ,, ,, 

The consistency will depend chiefly 
on the proportions of the oil, as be- 
fore. 

(9) Parkea suggests the use of a 
solution of carbon tetrachloride and 
camphor, either alone or with gums, 
resins, oils, dyestufis, eto. He also 
proposes to use carbon bichloride and 
camphor, when the solution takes 
place under the aid of heat and pres- 
sure, Camphor, too, is a good solvent 
when heated to its melting point, at 
this temperature and under pressure, 
it dissolves the nitro-celluloso as fast 
aa it can he mixed with the melted 
camphor, until it forms a stiff mass. 
This mass, to which other substances 
may be added, can be rolled and 
pressed into moulds. To lower the 
melting-point, he adds oil, paraffin, 
turpentine, alcohol, benzol, ether, 
etc., whereby thmner solutions are ob- 
tomed. Another powerful solvent for 
nitro-celluloBO can he made by conduct- 
ing sulphurous acid gas through granu- 
lated camphor, or by dissolving cam- 
phor in sulphurous acid. A solution 
of camphor in benzol, of such quahty 
that no unpleasant odour is left when 
the compound is done, works very 
rapidly with the aid of heat and pres- 
sure. Oils, gums, resins, and dyes 
can ho added according to requirements. 
Turpentineaud camphor also dissolve it 
with heat and pressure very quickly, 
Nitro-ceUulose softens rapidly if 
sprinkled with alcohol, ether, or other 
solvents of gun cotton, and then 
pressed into hot moulds, 
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Imitation Pearl. — Pish-scales 
are mixed with the diasolved pyroxy- 
line, and a pearly lustrous material la 
thus produeed. To form a tliin veneer 
of artificial peail, Ipartof this material 
18 mixed with 100 parta of pyroxyline. 
The latter it hrst ground with a solvent 
and oil to a doughy conaiatency, the 
pearly compound is then added, the 
solvent is sepanited, and the celluloid 
is worked up in the oi diniuy way. But 
when the celluloid la required in a 
semi-fluid condition, the solvent must 
be iucrottKed instead of removed, and 
a much larger proportion of the pearly 
material will bo needed The heat 
luati e produced la that made m Piunce 
from the soalea of the whitmg. In 
producing a coloured celluloid, prefer- 
ence ahould alwaya he given to dyea — 
especially auiluio — lather than pig- 
meuta. ThobrighteatandmoBt delicate 
colours may be imparted. 

To Manufacture Celluloid 
so as to resemble Ivory. — 
Tile following plan is adopted : The 
oolluloid 18 made without any colour- 
ing matter, and is kept as clean and 
■whitB oa poaaible, whan in a dough- 
like atato, it la rolled mto aheeta 
in. tiuok. Meantime another 
celluloid is' prepared containing car- 
bonate of strontia in the proportion of 
1 part to about 200 parts of pyroxyhno, 
and this also is robed mto shoeta. 
These shceta are placed alternately one 
over another, to produce any desired 
grain. A good plan is to lay a trans- 
pai'eut and an opique sheet one over 
the other, and rob them up together, 
then take the rob and tiviat it, paaa it 
through heated rollei's, and roll it down 
into a slab, for cutting knife handles or 
whatever may be required. 

In working white or light-coloured 
oebuloida, or those in imitation of 
pearl or ivory, it ia nceeBaary that 
porcelain orglaaa vessels should be uaed 
in its manufacture as far aa poaaible, 
and the robers through which it is 
passed inustbeooveied with platinum, 
as other metaja are acted upon by the 
celluloid. A coating of platinum 
in. thick wib he very durable. 


White Celluloid. — Forproduoing 
a wliite celluloid, without unduly m- 
oreaaing its specific gravity, the dis- 
solved pyrosylineand other ingredients 
areuiixed with white starch, eithei from 
wheat, rice, potatoes, etc., or with 
arrowroot, tapioca, or othei amylace- 
ous substance, or with wheat flour, or 
with cotton ground and bleached. 

Billiard Balls. — The process 
employed is as foUowa ; To 100 parte 
of pyroxyline, dissolved, ground, and 
strained as usual, are added 300 to 
600 parts of the solvent — alcohol 
100 parts, naphtha 50 parts ; 100 to 
160 ports of ariowroot or starch'; 50 
to 200 pai'ts of the heat ziuo-white. 
Tlie solid mattera are added to the 
plastic aolution of the pyroxyliue, and 
the whole is placed m a closed rolbng 
or grmding apparatus, the rollers 
being heated by steam, and the com- 
pound IS ground up tbl most of the 
solvent IB driven off. The latter is 
recovered by conveyingit through pipes 
to a Liebig’s condenser. The mass 
is now about ns stiff as clay, and may 
be moulded or robed, and placed in a 
warm place for seaeomug. Wlien web 
seasoned, the ball moy be turned. 
When less speoifle gravity is required, 
it is best to employ as much amykceous 
substances as possible, they bemg 
bghter tbau tbe zinc. Ground and 
bleached cotton fibre may be rubbed 
up with the plastic pyroxyline, in the 
proportion of 100 parts disintegrated 
cotton to 300 parts pyi-oxyUne paste. 
When making coloured cobuloid with 
amylaceous substances or cotton, the 
colom's should be added at the same 
time, and ground up with the other 
ingredients. 

Dental Celluloid. — The trans- 
formation of the pyroxyline is eft'ected 
by camphor, and without the use of 
fixed oils or fusible nou-aolvent gums, 
which are required to be combined with 
the matenal when ether, alcohol, etc., 
are used, and which would impair tbe 
strength, durability, purity, and firm- 
ness of texture essential in dental 
plates. 60 ports at least by weight or 
camphor are added to 100 parts of 
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soluble pyroxyline ; more camphor 
makes the compound more plastic. 
The plates formed are placed in a 
dryiug-room heated to 150° to 180° F. 
(66° to 82° C.), the latter being the 
maximum, to drive off the camphor. 
A temperature above 200° F. (93° C.) 
will expand the material, and make it 
porous and brittle. It is said that 
this compound is lighter and stronger 
than dental vulcanite or indiarubber , 
its colour is the same os the natural 
gum, and is unchangeable , it has no 
unpleasant taste ; it is absolutely non- 
injuiious, and never shrinks or warpa 
after setting. 

Potatoes as Cellulose.— Con- 
aideied as raw material for celluloid, 
potatoes contain about 20 per cent, of 
starch and 80 per cent, of water. By 
the action of mtric acid on starch it is 
converted into a nitro derivative, and 
this nitro denvative is practically the 
same as mtro-celluloae, from which 
celluloid is made. Hence it is possible 
to make a celluloid from starch ; hut 
after taking into account the price of 
the potatoes and the coat of evaporat- 
ing off the 80 per cent, of water, it 
\vSx be found that paper or cotton is 
a much cheaper raw material. 

Colouring Celluloid— Celluloid 
is stamed dui’ing manufacture, but it 
could no doubt be coloured afterwards 
if the dye were dissolved in a fluid 
which would soften the celluloid, 
An y aniliue dye may be dissolved in 
methylated spirit, and in this the 
celluloid should be soaked for a short 
time ; if this has not the desired effect 
add a little camphor to the spirit. 
In the latter case, do not leave the 
celluloid in the liquid very long or it 
will become quite soft. 

Hardening and Softening Cel- 
luloid. — There is no method of hard- 
ening celluloid after it is made ; if it is 
required hard, then 3 to 6 per cent, of 
resin or shellac is mixed with the 
onginal pyroxyline for the manufacture 
of the celluloid. To soften the cellu- 
loid and render it flexible castor oil is 
used. Opaque celluloid may also be 
made much harder and moie like ivory 


by the addition of mineral matter 
such as carbonate of hme or zinc 
oxide. 

Incombustible Celluloid. — 

MabiUe and Lerclerc, patented a pro- 
cess for making a kmd of incombust- 
ible celluloid. To a solution of 
celluloid is added a mixture of ether 
and alcohol coniaimng iron salts. 
A clear liquid of the consistency of 
syrup results, and if the solvents are 
driven off from this, an incombustible 
non-inflammable celluloid remains. 
It would appear from the announce- 
ment that a chloride of iron is used, 
since it is stated that should the 
celluloid become heated the gases of 
the chlorine components would ex- 
tinguish the flames. 

Incombustible Ivory Substi- 
tute. — A compound said to be fii’e- 
proof, and suitable as a substitute for 
ivory, is thus made • A solution is pre- 
pared of 200 pai’ts of casein in 50 parts 
of ammonia and 400 of water, or 150 
parts of albumen in 400 of water. To 
the solution the following are added : 
quicklime, 240 pai'ts ; acetate of alu- 
mina, 150 parts ; alum, 50 parts ; sul- 
phate of hme, 1200 parts ; oil, 100 
parts. The oil is to be mixed m tho 
last. When dark objects ai-e to be 
made, 76 to 100 parts of tannin are 
substituted for the acetate of alumina. 
When the mixture has been well 
kneaded together and made into a 
smooth paste, it is passed tlirough 
rollers to form plates of the desued 
shape. These are dried and pressed 
intometallic moulds previously heated, 
or they may be reduced to a very fine 
powder, which is mtroduced into 
heated moulds and submitted to strong 
pressure. The objects are afterwards 
dippedinto the foUowmg bath : Water, 
100 parts ; white glue, 1 part ; phos- 
phoric acid, 10 parts. Fmally, they 
are dried, polished, and varnished with 
shellac. 

Artifi-cial Ivory. — (1) Make iain- 
glaas and brandy into a paste, with 
powdered e^-shell, very finely ground. 
Give it any desired colour ; oil the 
mould, into which the paste must be 
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poured warm. Leave the paste in the 
mould uutil dry, when ita appearance 
strongly resembles ivory. 

(2) In making articles of artificial 
ivory, the greatest difficulty hitherto 
has been that in order to gain the ne- 
oessaiy firmness, a large percentage of 
the binding substance had to be used, 
and hence only dark coloured articles 
could be produced. Hyatt, however, 
produced a substance having a pure j 
white colour. This result is arrived at 
by grinding up any suitable mert 
matter with a solution of a proper 
cement. The cement solution isjthen 
expressed, the residue is dried and 
ground, and the powder thus obtained 
is heated and pressed into moulds. 
The moat suitable inert matter found 
is oxide of zinc, and the best cement 
is shellac, or some other similar vege- 
table substance. A solution of NHj 
forma the solvent. Hyatt first dis- 
solves S parts shellac m 32 parts NH,, 
sp. gr. O' 995, by thoroughly mixmg 
the two at a tcnipeiutm'e of 99° F. 
(374° C.) for 6 hours in a rotating 
cylinder. 40 parts of oxide of zinc are 
now mi.xed by liaud into the thin 
syrupy solution, and the mixture is 
well ground in a colour-mill. The 
NHj, having served its purpose, is now 
driven oft' by heat, or by exposmg the 
mixture on glass plates for a long time 
to the air. The residue consisting 
merely of dry shelloo and zinc oxide, 
is again finely powdered, and the pow- 
der thus obtained is pressed mto the 
moulds with a pressure of about 
2000 lb. per sq. in., and at a tempera- 
ture of 276° to 210° F. (126° to 137*° 
G.). If the article is to be coloured, 
the colour IS added either to the solu- 
tion lUst before the first grinding, or 
the (fry mass before the second grmd- 
ing. 




Cements an'd Lutes. 

(See also Glue ; Sealinq Was ; 

Shellao ; Eto.). 

A Cement is a natural substance, or a 
compound which ivill act as a strong 
adhesive between either two similar 
substances, or two substances of quite 
dissimilar character. Lutes are em- 
ployed to make tight joints without 
being adhesive. 

The success of a cement depends 
quite as much upon the manner in 
which it IS used as upon the cement 
itself. It is especially necessary to 
understand the characters and proper- 
ties of the cement. Every cement 
may be assigned to one of four classes, 
according as it (1) Dries by evapora- 
tion , (‘2) Congeals by cooling ; (3) 
Hardens by oxidation ; or (4j “ Sate ’’ 
by chemical clianges. To the first 
class belong pastes, mucilages, alcoholic 
and other solutions of gums and resins, 
and, to a certain extent glue. To the 
second belong such cements as sealing- 
wax, turner's cement, shellac, eto. 
The third class mcludes golfrsize, 
di-ying oil, wliite and red lead, eto. ; 
and the fourth class covers plaster-of- 
Paris, the Bo-i»lled iron cement, and 
othei-s of that kind. 

If the best results would be attained, 
the following rules must be rigorously 
adhered to 

1. The cement must be brought into 
intimate contact with the surface to 
be united. Thus, when glue is em- 
ployed, the surface should he made so 
warm that the melted glue wiU not be 
chilled before it has time to effect a 
thorough adliesion ; a drop of melted 
glue allowed to simply fall on a sur- 
face of dry, cold wood and solidify 
there, will often fail to adhere at all, 
while if the same drop had been ruhbeil 
in, it would have attached itself to it 
with wonderful power of adhesion. 
The same is more emmently true in 
regard to cements that are used in a 
fused state, such as mixtures of resin, 
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shellac, and aimflar materials. These ^ 
matters will not adhere to any aub- 
atanoe unless the latter has been 
heated to nearly or quite the fusihg- 
point of the cement used. This fact 
waa quite familiar to those who used 
sealing-was m the old days of seals. 
When the seal was used rapidly, so as 
to become heated, the sealmg-wax 
stuck to it with a firmness that was 
annoying, so much so that the im- 
pression was in general destroyed, 
from the simple fact that the sealing- 
wax would rather part in its own sub- 
stance than at the point of adhesion 
to the stamp. Sealing-wax, or ordin- 
ary electrical cement, is a very good 
agent for uniting metal to glass or 
stone, providing the masses to ha 
united are made so hot as to fuse the 
cement, but if the cement be applied 
to them while they are cold, it will 
not stiok at all. This fact is well 
known to the itmerant vendors of 
cement for uniting earthenware. By 
heating two pieces of dolf so that they 
will fuse sheUao, they are able to 
smear them with a little of this gum, 
and join them so that they will break 
at any other part rather than along 
the line of union. But although 
people constantly see the operation 
performed, and buy hherally of the 
cement, it will be found that in nine 
oases out of ton the cement proves 
worthless in the hands of the pur- 
chasers, simply because they do not 
know how to use it. They are afraid 
to heat a delicate glass or porcelam 
voBsel to a sufiioient degree, and they 
are apt to use too much of the mate- 
rial, and the result is a failure. 

The great obstacles to the absolute 
contact of any two surfaces are air 
and dirt. The former is universally 
present, the latter is due to accident 
or caieleaBnoas. All surfaces are 
covered with a thin adhering layer of 
air, whioh is difficult to remove, and 
wMoh, although it may at fh-st sight 
seem improbable, bears to the outer 
surface of most bodies a relation dif- 
ferent from that maintained by the 
air a few lines away, and until this 
1 


layer or film of air has been removed, 
it prevents the absolute contact of any 
other substanoo. The reahty of the 
existence of this adhering layer is well 
known to all who are familiar with 
electrotype manipulation, and it is 
also seen in the case of highly polished 
metals, whioh may be immersed m 
water without becoming wet. Thus 
the surface of a needle retains this 
film of air so strongly, that it will 
float on the surface of water i-ather 
than give it up. 

Unless this adhering layer of air is 
displaced, it will be impossible for any 
cement to adhere to the surface to 
which it IS applied, simply because it 
cannot come mto contact with it. 

The most efficient agents in dis- 
placing this air are heat and pressure. 

I Metals warmed to a point a little 
above 200°!'. (93J° C.), become in- 
stantly and completely wet when im- 
mersed in water. Hence for cements 
that are used m a fused condition, 
heat is the most effloient means of 
bringing them into contact with the 
surfaces to which they are to be 
apphed. 

When it is intended to unite two 
pieces of earthenware or glass together, 
or a piece of glass or other substance 
to metal, by means of a cement that 
is to be used in a fused state, tho sur- 
faces that are to be united should 
always be made so hot that the cement 
wiU become perfectly liquid when 
brought mto contact with them. 

In the case of glue, the adhesion is 
best attained by pressure and friction, 
combined with, moderate warmth. In 
large establishments, where good glue 
joints are an important item, a special 
room, carofuUy wanned, is set aside 
for tlus operation. 

2. A very important point is that 
as little cement as possible should be 
used. When tho united surfaces are 
separated by a large mass of cement, 
everythmg depends upon tho strength 
of the cement itself, and not upon its 
adhesion to the surfaces which it is 
used to join ; and, in general, cements 
I are comparatively brittle. At first 
Q 
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sight ouo would suppose that the more 
cement ia used, tlie stronger will be 
the joint, and tliis is an error into 
which most inexperienced peisonsfall. 
Two pieces of eartlienwaro, joined to- 
gether by a layer of ahellao as tliin as 
possible, will adhere together and will 
bo as strong at the junctiou as at any 
other part, wliilo the same pieces 
united by means of a thick layer of 
the same cement, would fall apart on 
receiviug the slightest jar. The rule 
which diieots us to use as little ce- 
ment os possible, admits of no excep- 
tions, and as a general thing the only 
way to obtain thin layers of oements 
that are to be used in a fused state, ia 
to heat thoroughly the pieces that are 
to be united, press them forcibly to- 
gether, and keep them under pressure 
by means of weights, screws, or cords 
until the cement has hai’dened. 

8. The third point is the necessity 
for cleanliness, both in the preparation 
and m the apphcatiou of the cements. 
It may be safely laid down as a posi- 
tive rule that every extraneous sub- 
stance that is mixed with the material 
of a cement ia an injury to it. Glue 
prepared in a greasy pot cannot be 
expected to make a strong joint, and 
the presence of dust aud dirt tends to 
weaken all cements. So, too, in the 
apphcatiou of cements. If it be 
attempted to glue together two sur- 
faces of wood that are covered with 
dirt, the substances that are to bo 
united aie not wood to wood, but dirt 
to dii’t, and the joint, instead of 
possessing the strength of wood, 
united by means of good glue, will 
have simply the strength of dirt. 
Moreover, it must be remembered 
that the different cements do not 
adhere with equal force to substancQs 
of different kinds. Thus, glue ad- 
heres powerfully to wood and paper, 
but not at all to metal or glass. 
Shellao, if properly applied, adheres 
readily to earthenware, glass, and 
metal, but not to some other sub- 
stauces. If, then, glue be applied to 
a greasy surface, it will not stick. 
Hence the necessity for great cleanli- 


ness. All surfaces should be kept as 
clean m possible, or, if they should 
gel accidentally soiled, they should be 
carefully cleaned. The mere rubbing 
of two wooden surfaces vsdth a duty 
Iw-ud will weaken the subsequent glue 
joint by at least 10 per cent. 

The moat common case in which tliis 
rule is violated by the inexperienced is 
m mending ai’ticlos which have been 
formerly glued, and have been again 
broken at the old place. Such articles 
when first mended, frequently last for 
along time, but when a second attempt 
is made to glue the pieces together, tlie 
joint seems almost to fall to pieces of 
itself. Here it is attempted to glue 
together, not two pieces of wood, but 
two pieces of old glue, and the result 
ia failure. Soak off adl the old glue 
(do not cut or scrape it, or the pieces 
will no longer fit accurately together), 
wash the surfaces with a sponge dipp^ 
in boiling water, and when they are 
dry and warm, glue them together in 
the usual manner, and you will bo 
surprised at the strength of the joint. 

4. See that the opposing surfaces 
make a close, neat jomt, before you 
attempt to cement them. Two pieces 
of wood that are to be glued together 
should bo planed up so true tliat they 
are in contact at every point, and 
where an article has been broken, the 
surfaces to be jomed should be pre- 
served from being broken or battered. 
This is particularly the case when 
articles of glass or earthenware are 
cooidentally broken, and it is not con- 
venient to mend them at the instant. 
They should be carefully wrapped up 
in separate pieces of paper, and laid 
away where they will not be soiled, and 
where the edges will not be chipped. 
The joint will be greatly disfigured, 
and considerably weakened if the edges 
are chipped and broken by careless 
handling, or by being needlessly and 
frequently fitted together. Keep the 
pieces from contact with each other 
and with foreign substances until you 
are ready to join them, and the jomt 
will then be nob only strong, but 
almost invisible. 



Cements and Lutes. 


227 


5. Plenty of time should be allowed 
for the cement to dry or harden, and 
this 18 particularly the case with oil 
cements, such as copal TOruish, boded 
oil, white lead, etc. These cements are 
said to dry, but they do not dry by 
evaporation. Instead of losing any- 
thing, they actually gain m weight by 
absorbing oxygen from the air, and this 
process of oxidation is a very slow one, 
except as regards the very thin layer 
that is in immediate contact with the 
air. Thus when two surfaces, each J 
m. across, are joined by means of a 
layer of white lead placed between 
them, 6 months may elapse before the 
cement in the middle of the joint has 
become hard. In such cases, a few 
days or weeks are of no account ; at 
the end of a month, the joint wdl be 
weak and easily separated, while at the 
end of 2 or 3 years it may be so firm 
that the material will part anywhere 
else than at the joint. Hence, whore 
the article is to be used immediately, 
the only safe cements are those which 
are liquefied by heat and which become 
hard when cold. A joint mode with 
marine glue is firm an hour after it has 
been m^e. Next, m rapidity of har- 
dening, to cements that are liquefied 
by heat, are those which consist of 
substances dissolved in water or alcohol. 
A glue joint sets firmly in 24 hours , 
a joint made with sheUao varnish 
becomes dry in 2 or 3 days. Oil 
cements (boiled oil, white load, red 
lead, etc.), take months. 

6. Where neatness os well 08 strength 
is an object, it will often be advisable 
to use a cement of a colour as nearly 
like that of the materials to he united 
as possible. Thus a white porcelain 
cup, mended with black cement, would 
show some very ugly hues. If, how- 
ever, a white cement be used, the lines 
of fracture will be invisible. The same 
rule applies to other articles, and it is 
always easy to colour a cement to any 
desired tint. (Phin ) 

Acid-proof. — (1) A solution of 
indiarubber in twice its weight of raw 
linseed- oil, heated, and mixed with an 
equal weight of pipe clay, yields a 


plastic moss which wiU long remain 
soft under cover, and never completely 
hardens, so that it may he easily re- 
moved at pleasure. It resists most 
acids, and hears the heat at which sul- 
phuric acid boils. This cement is not 
at all attacked by hydrachlono, and 
but very little by mtrio acid. Wlien 
heated it softens but very little. It 
does not easily diy upon the surface. 
If this cement is mixed with A of its 
weight of litharge, or mimum, it 
dries up in the course of time, and 
becomes hard. This is known as 
“Benicke’s Cement.” (2) Melted 
indiarubber alone answers well for 
securing joints against ohlorine and some 
acid vapours. (3) A mixture of China- 
clay and boiled Imseed-oil, in the pro- 
portions needed to produce the right 
consistence. (4) Quicklime and Imseed- 
od, mixed stiffly together, form a hard 
cement, resistmg both heat and acids. 
(5) A stiffly mixed paste of pipeclay 
and coal tor. A cement which, ac- 
cording to Dr. Wagner, is proof against 
even boiling acids, may be made by 
a composition of indiaiubber, tallow, 
lime, and rod lead. The indiarubhei 
must first he molted by a gentle heat, 
and then 6 to 8 per cent, by weight of 
taUow is added to tlie mixture while 
it is kept wen stirred ; next dry slaked 
lime is applied, until the fiuid mass 
assumes a consistence similar to that of 
soft paste ; lastly, 20 per cent, of red 
lead is added, in order to make it 
harden and dry. (7) A concentrated 
solution of silicate of soda, formed into 
a paste with powdered glass. This 
simple mixture will sometimes be found 
invaluable in the operations of the 
laboratory where a luting is required 
to resist the action of acid fumes. (8) 
1 part rosin, 1 sulphur, 2 hriokdust ; 
the whole is melted after careful mix- 
ing. This lute is proof against the 
attacks of nitric and hydrochloric acid 
vapours. (9) A luting which will resist 
acid vapours and chlorine, even at a 
high temperature, and is thus apphcahle 
toohlormeand hydrochloric apparatus, 
may he prepared by mixing three parts 
by weight of fine dry ol^ with one 
Q 2 



228 Cements and Lutes : Alabaster, Almond Paste. 

part by weight of the residue left from over a clear oharooal fire. To keep the 
the diBtilliitiou of glycerine. This mix- parts in firm contact, it may be weU 
tura does not lose its plastic properties to tie them with the soft iron iviro, 
even at a high temperature, but is not known as binding wire. (2) A solution 
suited for use whore it might he ex- of hard oopal m pure ether, of the oon- 
poaed to atmospheric changes, since sisteney of castor oil, is suggested by 
the glycerine which it contains absorbs Ph. Rust for cementing amber. The 
moisture. Hence it should he pro- carefully cleaned surfaces of fracture, 
pared immediately before use. coated with the solution, should be 

Alabaster. — Cements for uniting pressed together, and retained in con- 
pieoes of alabaster, marble, Herbyshiia taot by means of a string wound 
spar, and other kinds of white atone, around the object, or in some other 
are in frequent demand. The follow- suitable way. The operation should 
ing recipes give satisfactory results, be performed as rapidly as possible. 
Those containing resin must be applied since the evaporation of the ether im- 
hot, and the pieces to be joined must pairs the adhesiveness of the cement ; 
also be heated up to the meltmg-point so that all arrangements for oompress- 
of resin. (1) Plaster-of -Paris made to ing the object should be made before 
a cream with water. Seta in a few laying on the cement. A few days are 
minutes, but it does not become per- required for the complete hai-denmg 
feotly hard for several days, or until it of it. In repairmg tubes, os for pipes, 
is thoroughly dry. (2) Yellow resin, any of the solution happening to pass 
2 parts ; molt and stir in one part of into the interior should be carefully 
plaster-of -Paris, which has been thor- removed at once with a slender feather. 
ougUy dried and heated. (3) Yellow (3) The ‘ Canadian Pharmaceutical 
resin, beeswax and plaater-of-Paris, Journal’ states that amber may be 
equal parts. (4) Basin, 8 parts ; wax. Demented by moistening the surfaces 
1 j melt and stir in 4 of plaster-of- with solution of potash, and pressing 
Paris. them together. 

Algerian. — This lute is composed American. — 6 parts india-rubber, 

of 2 ports wood ashes, 3 lime, 1 sand, 8 parts chloroform, 1 part mastio. 
mixed, passed through a sieve, Is used for cementing glass to any hard 
moistened with water and oil, and surface, or for similar purposes, 
beaten up with a wooden mallet tiU Aquarium. — Tins term has been 

the oompound has acquired the right applied to vanous waterproof cements 
consistence. which liave been used for joining the 

Almond Paste. — (1) Ground al- sides, ends, etc., of tanks for holdmg 
mond cake, from which the oil has water for various purposes. The fol- 
been expressed, is mixed up with an lowing are some of the best. (1) Take 
equal weight of whiting, and made into of finely powdered litharge, fine, white, 
a stiff paste with water. It soon dry sand, and plaster-of -Paris, each S 
becomes very haad and tough. It is parts, by measure ; finely pulverized 
much employed for lutmg stUls, re- resin, 1 part, Mix thoroughly and 
torts, etc., when the heat does not make into a paste with hoiled linseed- 
exceed about 320° F. (160° 0.) ; it ns oil to wliioh dryer has been added, 
capable of resisting the fumes of vola- Beat the mixture well, and let it stand 
tile oils, spirits, weak acids, etc., for 4 or 6 hours before using it. After it 
some time. (2) Ground almond cake has stood for 15 hours, however, it 
as (1), or linseed cake, is added to loses its strength. When well m^e, 
starch paste and gum-water of good materials, this cement will 

Amber. — (1) 2 surfaces of amber unite glass and iron so firmly tliat the 
may be united by smearing them with glass will often split in Its own sub- 
boiled linseed - oil, pressing them stauoe, rather than part from tiie 
strongly together, and heating them cement. Glass cemented into its 
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frame with this cement ia good for 
either salt or fresh water. It has 
been used at the Zoological Gardena, 
London, with great success. It might 
be useful for stopping leaks in roofs 
and other situations. (2) A highly 
rooomuieiided cement is made by melt- 
ing together, in an iron pan, 2 parts 
common pilch and 1 part gutta-percha, 
and stirring them well together until 
thoroughly incorporated, and then 
pouring the liquid into cold water. 
When cold, it la black, sohd, and elas- 
tic ; but it softens with heat, and may 
be used as a soft paste, or in the liquid 
state, us IB most suitable. It does not 
harden and crack, and answers an ex- 
cellent purpose m cementmg metal, 
glass, porcelain, ivory, etc. It may 
be used instead of putty for glazing 
windows. (3) Red lead, 3 parts ; li- 
tharge, 1 part ; made into a pasta or 
putty with raw linseed-oil. (4) A 
cement which gradually hardens to a 
strong consistence may be made by 
mixing 20 parts of clean river sand, 2 
of litharge, and 1 of quicklime, into a 
thin putty with linaeod-oil. When 
this cement is applied to mend broken 
pieces of stone, as steps of stairs, it 
acquires, after some time, a stony 
hardness, and unites the parts with 
great firmness. (6) It is said that a 
cement of groat adhesiveness may be 
made by mixing 6 parts of powdered 
graphite ivith three of slaked hme, 8 
of sulphate of baryta, and 7 of linseed- 
oil varnish. The mixture must be 
stirred to uniform oonsiatenoy. (6) 
J lb. best white lead, ground in oil ; 

lb. red-lead, dry ; ^ lb. htharge, dry ; 
the two last kneaded into the first. 
You have now lb. of the best putty 
for resisting water. It will soon be- 
come hard and continue so. The glass 
should be bedded in it, and when 
neatly finished, put away for a fort- 
mght ; then varnish with sheUae, dis- 
solved m methylated spirits — say IJ 
oz. to half a gill — put iuto a bottle 
and shaken, will be ready in an hour. 
It may be coloured, if need be, with a 
little vermilion. One coat, wherever 
there is any putty or metal exposed, 
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will be sufficient, and will dry in a few 
mmutes. Your tank will never leak 
after this if the frame and glass are 
strong. (7) Mix boiled hnseed-oil, 
htharge, red and white lead together, 
usmg white lead m the largest propor- 
tion, spread on flannel, and place on 
the joints. (8) A solution of 8 oz. 
glue to 1 oz. of Venice turpentine , 
boil together, agitating all the time, 
until the nuxturo becomes as complete 
os possible ; the joints to be cemented 
to ba kept together for 48 hours if re- 
qmred. (9) Take J gill of gold size, 
2 gills of red-lead, IJ gill of htliarge, 
and sufficient silver sand to make it a 
thick paste for use. This mixture 
sets in about two days. (10) Stock- 
holm tar and red-lead di'ies quickly 
and hard, after havmg been mixed to 
the consistency of butter. Good for 
almost anything except where great 
heat is used. (11) Zino white 2 parts, 
copal varnish 1 part. (12) Common 
ream 8 parts, calcined plaster 1 part. 
Melt and incorporate. Add boiled oil 
1 part. Apply worm. (IS) An excel- 
lent cement for glass recommended m 
a German soiontifio journal is composed 
of 6 kilo, of hydraulic lime, 0 • 3 kilo, 
of tar, 0‘3 kilo, of resin, 1 kilo, of 
horn water (the deoootion resulting 
from boiling horn in water and decant- 
ing the latter). The materials are 
mixed and boiled, and after cooling, 
the putty IS ready for use. This may 
be used for cementing the oraoks in 
reaeiTToirs or other vessels for holding 
water, and ie said to be equally good 
for glass, wood, and metal. 

Architectural. — Arobitectural 
cement is a kind of papier-mach6 and 
is used for making entire models, busts, 
omnmepts, etc. , rather than for unit- 
ing the parts of any article. It is very 
light, and takes a good polish, but is 
easily affected by moisture. (1) Reduce 
paper to a smooth pulp by boiling it 
in water, and work it over. Squeeze 
this paste dry, and add an equal bulk 
of wliitmg. Then mix the whole into 
a paste of the required consistence 
with good size or solution of glue. (2) 
Same as (1), but with plaster-of -Paris 
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instead of whiting. (3) Strong rice- 
water size is mixed ivith paper which 
has been pulped in boiling water ; 
whiting is then added, in sufficient 
quantity to produce the desired oon- 
aistence 

Armenian or Diamond. — (1) 
The jewellers of Turkey, who are 
mostly Armemana, have a singular 
method of ornamenting watoh oases, 
etc., with diamonds and other precious 
atones, by simply gluing or cementing 
them on. The atone is sat in gold or 
silver, and the lower part of the metal 
made flat, or to correspond with that 
part to which it is to he fixed. It la 
then warmed gently and the glue ap- 
plied, which IB so very strong that the 
p^ts thus cemented never separate. 
For this glue, which will firmly unite 
hits of glass and even polished steel, 
and which may, of course, be applied 
to a vast variety of useful purpoaaa, a 
large number of formula have boon 
published. The following la the origi- 
nal recipe ; Dissolve 6 or 6 bits of gum 
maatio, each the size of a large pea, in 
as much alcohol as will sufdoe to render 
them liquid ; in another veassl dissolve 
os much isinglass, previously a httle 
softened in water (though none of the 
water must be used), in good brondy 
or rum, aa will make a 2-oz. phial of 
very strong glue, addmg 2 small bits 
of galbanum or ammouiaoum, whioh 
must be rubbed or ground until they 
are dissolved. Then mix the whole 
with a sufficient heat, keep the glue 
in a phial olosely stoppered, and when 
it is to he used, set the phial in boihug 
water. To avoid the cracking of the 
phial by exposure to such sudden heat, 
use a thin, green, glass phial, and hold 
it in the steam for a few Beoonds before 
immersing it in the hot water. (2) 
Dr. Ure’s. — Isinglass, 1 oz. ; distilled 
water, 6 oz. ; boil to 3 oz,, and add 
rectified epirit, IJ oz. ; boil for a 
m inute or two, strain and odd while 
hot, first, a milky emulsion of ammo- 
niac, i oz. , and then tincture of mastic, 
S dr. (3) Keller's . — Soak J oz. of 
ismglass in 4 oz. water, for 24 hours ; 
evaporate m a water bath to 2 oz., add 


2 oz. rectified spirit (alcohol 85 per 
cent.), and strain through Hnen, Mix 
tliis solution while warm with a solu- 
tion of best gum mastio m 2 oz. alcohol ; 
add 1 dr. powdered gum ammoniac, 
and triturate together until perfectly 
incorporated, avoiding loss of the alco- 
hol by evaporation as much as possible. 
(4) Ismglass dissolved in alcohol (by 
&at soaking in water), 3 oz. ; bottoms 
of mastic varnish (thick but clear), 
oz. ; mix well. (6) Fish isinglass 
dissolved in dilute spirits of wine. 
Simmer gently m a bottle, with the 
stopper loosely in it, about one hour. 
When cold it will be a stiff, almost 
hard jelly. When required for use it 
is heated by standing the bottle in hot 
water. When it gets too stiff spirit 
can he added to bring it to the right 
consistency again. 

Bottle. — (1) In the better class of 
preparations, good sealing-wax is used 
when the object is merely to ornament 
the cork. Viniere it is desired to close 
the pores of oork hermetically a softer 
and more tenacious cement should be 
used : Chemcal or Glycerine are good. 
The foUowing are well-tried recipes 
for bottle cement or bottle wax. (2) 
Shellac, 2 lb. ; resin, 4 lb , Venice 
turpentine, li lb. ; red lead, lb. 
Fuse the shelfao and reein cautiously 
in a copper pan over the fire ; when 
melted, add the turpentine, and lastly 
the red lead, whioh should be di-y and 
warm. Four into moulds, or make it 
into sticks by rolling on a marble slab. 
Care must be taken to have the red 
lead equally diffused through the 
melted mass by constant stirring, as 
owing to its great spooifio gravity it is 
apt to sink to the bottom. (3) Resin 
and beeswax, equal parts , melt to- 
gether, and add sufficient Venetian 
red to give a good colour, and enough 
neat’s-foot oU to prevent its being 
brittle when cold. (4) Seahng-wax, 
1 lb. ; ream, 1 lb, ; beeswax, 8 oz. ; 
melt together. Bottles may be sealed 
by dipping the corks in this melted 
mixture. If it frotlis, add a vew 
small piece of tallow, and stir. (6) 
Resin, 15 parts ; tallow, 4 , beeswax. 
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2 , melt, and colour with red oohre 
or ivory black. (6) Black pitch, 6 lb. ; 
ivory black and whiting, each 1 lb. 
Melt the pitch and add the other in- 
gredients hot and dry. (7) Maissiat'a. 
Indiarubber is melted either with or 
without about 16 per cent, of either 
beeswax or tallow ; quicklime in fine 
powder is gradually added, and the 
heat continued untU change of odour 
shows that combination has taken 
place, and until a proper consistence 
IS obtained. Used as a waterproof 
and air-tight covering for corks, bungs, 
etc. (8) Copal varnish made thick 
with zinc white, rod lead, ivory black 
or any other colour, and applied like a 
paint. (9) A paste composed of a 
commercial silicate of soda and pul- 
verised kaolin, with or without chalk, 
is applied to the corks, and left to dry. 

(10) 1 lb. rosin, \ lb. taUow or suet, 
melted together, and sufficient colour- 
ing matter stirred in. (11) 6 lb. 
rosin, 1 lb. beeswax. (12) To 1 lb. of 

(11) add 3 oz. finely powdered dry 
whitmg, 4 oz, powdered burnt oohi'o 
(or sufficient red bole to produce the 
desired red tint). (13) To 1 lb, of 
(10) or (11) add sufficient ivory black 
to produce a black colour. (12) The 
balsam of Tolu, winch has been used 
for preparing the syrup, has hitherto 
been utdised only in m akin g a varmsh 
for pills, and it therefore accumulates 
m course of time to a considerable 
extent. A composition useful as 
botthng wax may be prepared by 
stirrmg into the melted balsam one- 
tenth its weight of levigated bole. It 
sets quickly, with a fine glossy sur- 
face, and IS less brittle than the wax 
generally employed. A mixture of 
residual balsam, amber resin, of each 
four parts ; Venice turpentine, ver- 
milion, of each 1 part ; melted to- 
gether and weU stirred, forms sealing- 
wax of very fair quality. 

Brimstone. — HoU sulphur is fre- 
quently used alone as a cement for 
fastening iron bars in holes drilled in 
atone. The addition of brickdust, 
sand or resin, lessens its liability to 
crack. When the yellow colour of 


brimstone is an objection, a little 
gitipliite may bo mixed with it. 

Brushmaker’s. — Take 6 lb. of 
resin, break it small and melt m a 
pan. Add 1 quart of ream oil or 
spirit, and stir until it is a tliiok 
gummy consistency. Run into moulds. 
Itis uaedforsecuriiig bristles in wooden 
stocks, also m binding bristles 

Buckland’s — White sugar, 1 oz. , 
starch, 8 oz. , gum ambic, 4 oz. 
These should all be separately reduced 
to a very fine powder, and then rubbed 
well together m a diy mortar ; then 
little by little add cold water until 
the mass is of the thickness of melted 
glue ; put m a wide-mouthed bottle, 
and cork closely. The dry powder 
itself, thoroughly ground and mixed, 
may be kept for any length of time in 
a wide-mouthed bottle, and when 
wanted a little may be mixed with 
water with a stiff brush. It answers 
ordmarily for aU the pm’poaBs for 
which mucilage is used, and as a ce- 
ment for labels it is specially good, as 
it docs not become brittle and crack off. 

Canada Balsam.— (1) This ma- 
terial forms a very useful cement for 
many puipioses. It is the only cement 
employed by opticians for uniting the 
lenses of achromatic ohjectivos. For 
this purpose, it must he pure and 
colourless. It is easily bleached by 
exposure to sunlight. If too thick, it 
may bo thinned with benzole. In 
cementing the two parts of an achro- 
matic lens together, the sm’faces 
should be thoroughly cleaned, and the 
glasses, havingbeen previously warmed, 
should be laid on some surface which 
will not scratch them By means of 
a rod of glass or metal, place a drop 
of balsam on the centre of one lens, 
and then gently lower the other down 
upon it. Now apply a slight pressure, 
and the dark disc in the centre, in- 
dicative of optical contact, williapidly 
increase in size, until at last the bal- 
sam reaches the margin and hegms to 
ooze out at the edges, if the balsam 
be iu excess, as it ought to he. By 
means of a piece of soft stnng, if the 
' lenses arc large, or a spring clip, if 
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they be small, the lenses should he 
held firmly together and exposed to 
a gentle heat in an oven that is cool- 
ing, or before a fire until the balsam 
at the edges has become hard and diy. 
The string or clip may then be 
loosened, and all external tracos of 
balsam removed, first by scraping, and 
afterwaids with a little benzole or 
ether. The above directions, modified 
to suit cucumstaucas, apply to the 
ocmeuting of glasses for tmnaparenciea 
or opal pictures , also to the varnish- 
ing of magic-lantern shdea, and the 
protection of any transparent surfaces 
from the ah'. (2) Canada balsam 
forms a very efficient and easily ap- 
pUed cement for the construction of 
small tanks used by microscopiats for 
keeping minute plants and animals 
alive in water. 

Cap. — Cap cements are so called 
because they are used for fixing brass 
oaps, stopcocks, etc,, on glass appar- 
atus, There are two kinds of cement 
in use for this purpose , one consists 
of resin and other matters, and is fusi- 
ble by heat, so that it is easily applied, 
tekes very little time to harden, and, 
if the glass should get broken, or if 
the bmss work requu’ea to be changed, ■ 
it is veiy easy to separate the parts by 
the aotion of heat. When properly 
applied, this cement is perfectly air- 
tight, and is veiy strong. The only 
objection to it is tlvat it is easily 
softened by heat, and therefore can- 
not be used for apparatus to which 
heat is to be applied, For air-pumps 
and othei' pueumatio apparatus, and 
similar purposes, it answers perfectly. 
The other cement consists of white or 
red lead ground in boiled oil, and 
apphed either to the naked surfaces, 
or by spreading it on a cloth, which is 
then placed between the surfaces to 
he united. The advantage of this 
kind of cement is that it will stand 
any heat below 300° F. (149° C.), and 
that it is steam and air-tight. The 
objections are that it talces a long time 
to dry, and that when it has been used 
to unite pieces of apparatus, it is al- 
most impossible to separate the parts • 


vrithout breaking the glass. This may 
occasionally be effected, however, 
either by heating the joint very 
strongly, or by soaking in solution 
of caustic potash or soda. 

(1) Faraday's^ or Electrical, Resin, 
6 oz. ; beeswax, 1 oz. ; red ochre or 
Venetian red in powder, 1 oz. Dry 
the earth thoroughly on a stove at a 
temperature above 212° F. (100° C.). 
Melt the wax and resin together, and 
stir in the powder by degrees. Stir 
until cold, lest the earthy matter settle 
to the bottom. Used for fastening 
brass work to glass tubes, flasks, etc. 
Faraday’s directions for fastening caps 
to the ends of tubes or retorts are as 
follows: “One is to be selected of 
such size as to admit the tube and al- 
lowaspace for cement about the thick- 
ness of a card or a little more, but the 
cap should never be so small as itself 
to giipo the gloss, or any larger than is 
necessary to allow room for cement to 
surround theglass. The cement should 
be heated to fluidity on the sand-bath 
but not to a greater degree ; the cap 
should be warmed over a candle or 
lamp until it is hot enough to melt 
cement, and then that part of its 
interior which is intended to come 
against the glass, viz. the side of the 
cylinder, ehouldbe covei*ed with the hot 
cement, apphed by a piece of stick, 
The cap being then laid on its side by 
the sand-bath to keep it from coohug, 
the end of the tube or retort is next 
to be warmed, and a coat of cement 
applied on tho exterior, over everjr 
part which is to come into juxtaposi- 
tion with the cap, but the other parts 
are not to be unnecessarily soiled ; so 
much cement is to be left adhering to 
the gloss, that with what there is in 
the cap, there may be an excess above 
the quantity that can be retained be- 
tween the glass and metal when the 
two are fitted together. When the 
cap, glass, and cement are all so warm 
that the latter is fluid or very soft, the 
cap is to be placed upon the tube, 
thrust into ifcs right position, receiving 
a little rotary motion, at the same time 
to distribute the cement equally over 
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all parts, and is afterwards to be set 
aside to cool. Wben this is well per- 
formed, the retort neck or tube should 
pass along until it is stopped by the 
mside of the shoulder ; no cement 
should soil its interior or projeot within 
the cap, but it should fill every part 
between the glass and the cap to make 
a firm, tight junction, and projeot in 
a ring fi’om the edge of the cap over 
the exterior of the glass. The super- 
abundance IS easily removed by a knife, 
and the annular surface left made 
smooth and tight by a hot wire passed 
rapidly over it. If a piece of cement, 
pushed on by the edge of the glass, 
pro] ect in the inside of the cap , it should 
when nearly cold, be cut offby a knife 
and removed, so that no loose frag- 
ment may remain in the retort or 
tube." 

(2) Varley's. Take whiting, dry it 
thoroughly at a red heat, and reduce 
it to very flue powder. Melt together 
16 parts of black resin, and 1 of bees- 
wax, and stir into the melted mass 
18 parts of the dry and warm whit- 
ing, whioh should not be so hot as to 
affeotthe resin. (Z) Singer's Electrical. 
Eesin, 20 parts ; beeswax, i ; red ochre, 
i ; plaster-of-PariB, 1. Dry the pow- 
ders thoroughly, and add them while 
worm to the melted resin and wax. 
(4) A cheaper cement, for lining voltaio 
troughs, is made of 6 lb. resin, 1 lb. 
red ochre, J lb. plaster-of-Paris, and 
J lb. linseed-oil. The ochre and 
plaster should be thoroughly dried and 
heated, and added to the other ingre- 
dients in their melted state. (6) Tem- 
peratm-es from 212° to 300° F. For 
cementing glass tubes, necks of bal- 
loons, etc., into metal mountings, where 
the apparatus is to bo exposed to heat, 
a mixture of equal parts of red and 
white lead is preferable to white lead 
alone. If possible, the surface of the 
glass should be roughened, and a little 
tow wrapped round the part where the 
cement is to be applied. This cement 
takes some time to acquire its full degree 
of hardness. In a week it will stand 
boiling water ; in a month it wiU resist 
steam at 300° F.(149°C.). 


(6) Equal weights red lead and white 
lead ; preferable to white lead alone, 
and may be depended on for any tem- 
perature up to 212° F. (100° G.). (7) 
A good cement for connecting the parts 
of electrical or chemical appai-atus may 
be made by mixing 6 lb. resin, 1 lb. 
wax, 1 lb. red ochre, and 2 oz. plaster- 
of-Paris, and melting the whole with 
moderate heat. (8) 7 lb. black resin, 

1 lb. red ochre. J 111. plaster-of-Paris, 
weU dried, and added while warm ; 
heat the mass to a little above 212° F. 
(100° G.) and agitate it together, till 
all frothing ceases and the liquid runs 
smooth ; the vessel is then removed 
from the fire, and the contents are 
stirred till sufficiently cool for use. 
(9) 4 oz. linseed-oil added to the ingre- 
ffients of (8). (10) Stndan's. Make 
the following solution : Purified resin, 
7 dr. ; ether, 10 dr. ; collodion, 16 dr. 
Sufficient amline red. Dissolve the 
resin in the ether, mix it with the 
collodion, and colour to taste. All 
that is necessary to apply the mixture 
is to dip the cork and the top of the 
bottle in it, turning it for an instant 
in the hand while the composition 
dries. The result is a semi-transparent 
varnish of pleasing appearance, espe- 
cially if the cork of the bottle is pre- 
viously sealed on top with seahng-wax. 
See also GtLABS to Metal. 

Caaeln. — Casein or cheese has long 
been used for forming cements, either 
in combination with quicklime, borax, 
or, more recently, with silicate of soda. 
The most important point that requires 
attention, in order to secure success, is 
the freeing of the casein from all ody 
matter. Therefore, when om-d is pre- 
pared from milk, use only the most 
carefully skimmed milk, quite free 
from cream. When cheese is used, 
select the poorest, and wash it care- 
fully. (1) Skim-milk cheese, cut in 
slices, and boiled in water. Wash it 
in cold water, and knead it in warm 
water several times. Place it warm 
on a levigating stone, and knead it with 
quicklime. It will join marble, stone, 
or earthenware, so that the jo inin g is 
scarcely to bo discovered. (2) Casein, 
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dissolved in soluble silicate of soda or 
potash, makes a very strong cement 
for glass or porcelain. Take casein, 
free from fafc, and wash until no longer 
acid, and silicate of soda solution 
(waterglnss) of each as much as may bo 
needed. Fill a bottle to ^ of its height 
with damp casein ; then fill the flask 
with silicate of soda (wabeiglasa), and 
shake frequently until the casein is 
dissolved. (3) Take the curd of skim 
milk (carefully freed from oream or oil), 
wash it thoroughly, and dissolve it to 
saturation in. cold concentrated solution 
of boras. This mucilage keeps well, 
and, as regards Ohlbesive power, far 
surpasses the mucilage of gum ai'abic. 
It forms a valuable prepamtiou for the 
laboratory, aa when spread on strips of 
bladder it may be used to stop cracks 
in glass vessels, and will resist con- 
siderable heat, (4) Add J pint of vine- 
gar to } pint skimmed milk ; when the 
ourd has settled, pour off the liquid, 
and wash the curd until free from acid. 
Add the whites of 6 eggs and beat 
thoroughly j mix with sufficient finely 
powdered quicklime to form a paste. 
This is an excellent cemeut for mend- 
ing glass and earthenware. It resists 
water and a moderate degree of heat. 
(6) The chief cement used in the island 
of Sumatra is made from the curd of 
buffalo milk, prepared ui the following 
way. The milk is left to stand till all 
the butter has collected at the top. 
The latter is then removed and the 
thick sour mass left is termed the 
curd. This is squeezed into cakes and 
left to dry, by which it becomes as 
hard as flint. For use, some is aemped 
off, mixed with quicklime, and 
moistened wth milk. It holds ex- 
ceedingly well, even in a hot damp 
climate, and is admirably adapted for 
mending porcelain vessels. (6) In the 
German cantons of Switzerland, a com- 
pound of cheese and slaked lime is 
used, under the name of kdsdeim^ for 
laying floors, puttying joiners" work, 
makmg blocks for hand-printing cotton 
and tapestry goods, and other like pur- 
poses. The material sets so rapidly, 
that it is necessary to mix it as the 


work goes on, which entails trouble and 
necessitates a certain knack in its use. 
A Swiss chemist, Bmunschweiler, of 
St, Gall, has invented a preparation of 
lime and skim-milk, to which he gives 
the name of Ktisdeim-pidver, whereby 
these inconveniences are avoided. It 
IS a very fine, dry powder, which keeps 
well, and for use only requires mixing 
with water, when it displays all the 
properties of ordinary quicklime. It 
sets quickly, and hardens with age. 
Professor Gintl, of Vienna, reports 
must favourably of the preparation. 
(7) By heating milk with a Uttle tar- 
tai'io acid, the casein is coagulated. 
This casein is then treated with a solu- 
tion containing six parts of bomx, to 
one hundred parts of water and warmed. 
It speedily dissolves and forms a very 
tenacious, durable, and inexpensive 
adhesive medium. 

Oelluloid. — A cement for uniting 
celluloid can bo made by dissolving 
together 1 part of shellac, 1 part 
spufita of camphor and 3 to 4 parts 
of 90 per cent, alcohol, all parte by 
weights. 

Chemical.— (1) Melt yellow bees- 
wax mth its weight of turpentine, and 
colour with finely powdered Venetian 
red. When cold, it has the hardness 
of soap, but it is easily softened and 
moulded with the fingers, and for 
sticking things together tempoi'arily it 
is invaluable. The consistence of the 
cement may be varied by changing the 
proportions of turpentine and wax, and, 
if a very firm cement is needed, a httle 
resin may be added. (2) Slaked lime 
is beaten up with white of eggs ; strips 
of linen are soaked in the mixture, and 
applied immediately, as it dries very 
rapidly. (3) J lb. pulverised chalk, 1 
lb, rye flour, sufficient white of egg ; 
the whole is formed into an almost 
liquid moss, which is brushed over 
strips of Imen, and the latter are 
applied to the joints ; an additional 
strip of linen is laid over them, and 
pressed vnfch a hot iron, which dries 
the compound. 

Chinese, or Schio-liao. — To 3 
parts of fresh -beaten blood are added 
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i parts of slaked lime and a little 
alum ; a thin, pasty mass is produced, 
which can be used immediately. Oh- 
jeota which are to be made specially 
waterproof are painted by the Chinese 
twice, or at the most three times 
Dr. Schorzer saw in Pekin a wooden 
box which had trarelled the tedious 
road via Biberia to St. Petersburg and 
back, which was found to he perfectly 
sound and waterproof. Even baskets 
made of straw became, by the use of 
this cement, perfectly serviceable m 
the transportation of oil. Pasteboard 
treated therewith receives the appear- 
ance and strength of wood. Moat of 
the wooden public buildings of China 
ore painted with schio-lioo, which gives 
theman unpleasant reddish appearance, 
but adds to their durability. This 
cement was tried in the Austrian De- 
partment of Agricultm'e, and by the 
“Vienna Association of Industry,” 
and m both oases the statements of 
Dr. Soherzei' were found to be strictly 
accurate. 

Chinese Q-lue.— (1) Shellac dis- 
solved m alcohol. Used for joining 
wood, earthenware, glass, etc. This 
cement requires considerable time to 
become thoiouglily hard, and even then 
IB not as strong as good glue. Its 
portability is its only recommendation. 
(2) A colourless cement, that is re- 
commended highly for joining glass, 
crockery, stone, wood, leather, etc., is 
made by covering shellac with strong 
hqmd ammonia, and shakmg frequently 
until dissolved. The solution takes 
some tune to form, and is facilitated 
by standing, placing the bottle (well 
stoppered) in a moderately warm situa- 
tion, and briskly agitating it at inter- 
vals. It gives a strong waterproof 
cement, winch adheres to everything. 
Bleached shellac gives a lighter coloured 
transparent solution, but the cement 
wiU not be so strong. Alcohol or 
wood spirit may be used in place of 
the ammonia, but the cement wUl not 
be so strong as where ammonia is em- 
ployed. (3) Clean glass is reduced to 
very fine powder, and passed through 
a silken sieve ; the powder is ground 


with white of egg on a stone slab, 
powdered gloss bemg added till the 
required consistence is attained. It 
forms a very fii-m cement for glass and 
porcelam, vessels repaiied with it 
breaking in a new place rather than at 
the pint. (4) 3 oz. shellac, 1 oz 
borax, f pint water ; the whole is 
boiled m a covered vessel till dissolved 
then evaporated to the proper consist- 
ence. It dries slowly, but is cheap 
and useful. Druggists and oilmen 
often employ it instead of gum, for 
fixmg paper labels to glass or tin, when 
exposed to damp. (6) Bullock's blood 
is mixed with its weight of quicklime. 
It will scarcely keep longer tlian a 
week when the weather is warm. For 
use, it is thinned by addition of a little 
water. It is employed by bookbinders 
and trunk makers. (6) Einest pale 
orange shellac, broken small, 4 oz. ; 
rectified spirit (the strongest, 68 o.p.), 
3 oz. ; digest together in a corked bottle 
in a warm place until dissolved , it 
should have the consistence of treacle. 
For wood, glass, ivory, jewellery, and 
also fancy works. 

Chrome. — This cement consists of 
a strong solution of gelatine, to which 
has been added, for every 6 parts of 
gelatine, 1 of a solution of acid 
chi'omate of lime. The mixture be- 
comes insoluble m water under the 
action of light, in consequence of the 
partial reduction of the chromic acid, 
and tliis property is utilised on several 
occasions in photography. Professor 
Schwartz has been expenmentmg with 
it as a cement for glass. "With a fresh 
preparation of the solution he covered 
the surfaces to be umted as evenly as 
possible, pressed them together, and 
then tied them together. He then 
exposed the gloss to the sun, and at 
the end of a few hours the operation 
had perfectly succeeded. Boiling 
water has no effect on the oxidized 
cement, and the fracture could scarcely 
be recognised. Valuable objects in 
glass, which would be disfigured with 
common cement, can be satisfactorily 
repaired m this manner. It is pro- 
bable that microscopic object-glasses 
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could be better fastened with tliia than 
with black asphalt. 

Coppersmiths’. — Powdered nuiok- 
lime mixed with bullooka' blood and | 
applied immediately. Used under the 
edges and rivets of copper boileia, etc. 
Cheap and durable. 

Corks. — To render corks impervi- 
ous to air, acids, alkalies and con osive 
liquors generally, boil them for some 
time in melted paraffin. They must 
be kept under the surface of the melted 
material, aud should he heated and 
allowed to cool several times, so os to 
get all the air out of the pores. Corks 
thus treated out easily, and make very 
close joints. For cements for coating 
cork, sec Bottle. 

Crucible. — A mixture of powdered 
clay and briokduat, made up with 
water, or a solution of borax. Used 
to join crucibles which arc exposed to 
a sti'oug heat. When mixed up with 
borax solution, the lute becomes a 
compact vitreous mass in the fii’e. 
(And see Fieeproof.) 

Curd. — (1) Skimmed milk is 
curdled by the addition of vinegar or 
rennet, and beaten to a paste with 
powdered quioklune. (2) J pint 
skimmed milk, J puit vinegar, mixed 
with the whites of 6 eggs ; the whole 
is well beaten, and auffloieut quicklime 
IS added to form a paste. These 
cements are used for mending glass 
and earthenware ; they resist wnter, 
and a moderate degree of heat. (And 
see Casein.) 

Cutlers’. — This is the name given 
to vai'ious kinds of cement used for 
fastening knives, etc. , in their handles. 
(1) A very firm cement is made of 
4 parts resin, 1 of beeswax, into which, 
when melted, 1 part of fine briokdust 
is stirred. It adheres with great firm- 
ness. (2) Take powdered resin, and 
mix ivith it a small quantity of pow- 
dered chalk, whiting, or slaked lime. 
Flu the hole in the handle vvith the 
mixture, heat the tang of the knife or 
fork, and thi’ust in. When cold, it 
will he securely fastened. (3) Take 
1 lb. ream and 8 oz. sulphur, melt 
together, form into bars, or when cold | 


reduce to powder ; 1 part of the 
powder is to be mixed with J part of 
iron filings, bnokdust or fine sand ; fiU 
the cavity of the handle with the mix- 
ture, and insert the tang, previously 
heated. (4) Pitch, 4 parts , resin, 4 ; 
tallow, 2 ; briokdust, 2. Melt the 
first throe ingredients, and add the 
briokdust hot and finely powdered. 
(5) Chopped hair, flax, hemp or tow. 
mixed with powdered resin and apphed 
as above. (6) 16 oz. rosin, 16 oz. hot 
Whiting, 1 oz. wax. (7) 6 parts pitch, 
1 wood-ashes, 1 hard tallow, malted 
together. (8) 4 lb. black rosin melted 
with 1 lb. beeswax, and 1 lb. red hot 
whiting added. (9) 16 oz. rosin, 8 oz. 
sulphur ; melt, and when cool reduce 
to powder. Mix with this some fine 
sand or brickdust, and use as stated. 
(10) Take a portion of a qiull, put it 
into the handle, warm the tang, and 
insert it into the quill the handle 
aud press it firmly. This is a simple 
method, and answers the purpose re- 
quired very well. 

Dextrine. — This is prepared from 
starch by the action of heat, diastase, 
or acids, and is sometimes called starch 
gum and British gum. As usuaUy 
sold, it is a whitish, insipid powder, 
having a pleasant odour of cucumbers 
It IS soluble in cold and hot wator, and 
in very dilute alcohol, but it is in- 
soluble in strong alcohol and ether, 
In France it ie largely employed by 
pastrycooks and oonfeotioners, and by 
surgeons, as a stiffening for the splmts 
used for fractured limbs. Dextrme is 
easily prepared for use. It may be 
mixed with cold water and stirred or 
beaten for a few moments, when it 
will dissolve very completely. It 
may be used immediately, or it may 
be boiled. This latter improves it. 
For details of manufacture, see Spoils’ 

‘ Euoyolopsedia.’ 

Diamond . — See Armenian. 
Earthenware Bisque, cement 
for. — Burn some oyster shells, reduce 
to a powder in a muller and pass 
through a fine sieve. Make this into 
a paste with white of egg. The shells 
should be thorouglily cleaned, well- 
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burned, air-alaked and finely powdered, 
making Bimply a fine article of lime. 
The parts joined must be held firmly 
together for two minutes or so after 
the cement has been applied. Be sure 
the parte are thoroughly clean before 
joimng. 

Egg. — A number of very cohesive 
cements, impervious to water and most 
hquida and vapours for a short time, 
are made by the union of quicklime 
with many of the vegetable and animal 
mucfiages and glues. The following is 
said by Aiken to have been extensively 
employed by chemists for centuries 
under the name of “ egg cement ” : (1) 
Take some white of eggs with as much 
water, beat them well together, and , 
sprinkle m au£6cient slaked lime to 
make the whole up to the consistence 
of thin paste. This cement sets or be- 
comes hard vejry quickly, and mu.st be 
used at onoef!®' It is employed to mend 
earthenware, china, gloss, marble, ala- 
baster, spar ornaments, etc. Although 
water-proof to a certain extent, it 
does not resist moisture long unless it 
has been exposed to heat. (2) Freshly 
burnt plaster-of -Paris, 6 parts ; freshly 
burnt lime, 1 ; white of egg, as much 
as may he needed. Reduce the two 
first ingredients to a very fine powder, 
and mix them well ; moisten the sur- 
faces to be united with a small quantity 
of white of egg, tomakethem adhesive ; 
then mix the powder very rapidly with 
white of egg, and apply the mixture 
to the broken smfaoes. If they are 
large, two persons should do this, each 
applying the cement to one portion. 
The pieces are then firmly pressed to- 
gether, and left undisturbed for several 
days. 

Elastic, — Lcnher's. Indiarubber, 6 
parts ; chloroform, 3 ; dissolve and add 
powdered gum mastic, 1. Elastic and 
transparent. (2) Out mdiarubber into 
, fine shreds and dissolve together 1 oz. 
of the rubber, 4 oz. of bisulphide of 
carbon, 2 dr. isinglass, and J oz. gutta- 
percha ; in using this, the parts to he 
jomed must be covered with a thin coat 
of the solution, and be allowed to dry 
a few minutes ; then heat to melting, 


place the parts together and oompress 
untU cold. (3) Guttapercha, 1 lb. ; 
caoutchouc, 4 oz. ; pitch, 2 oz, ; shel- 
lac, 1 oz. , liuseed-oil, 2 oz. ; melt 
together. Must be heated when ap- 
plied. (And see Indiabuebeh and 
Marine Qhje.) 

Engineers . — (1) Mix ground 
white-lead with as much finely-pow- 
dered red-lead as will make it the con- 
sistence of soft putty. 

(2) Mix equal parts of white-lead and 
red-lead, and add as much boiled lin- 
seed-oil as IB required to give it the 
proper consistence ; or boiled linseed- 
oil and red-lead mixed into a putty. 
These compounds are applied by smear- 
ing them on a washer of hemp yam, 
placed between metalhc joints which 
arc to be screwed up. They also 
answer well for luting the joints be- 
tween stones, e. g. in cisterns, etc., 
and dry as hard as stone. 

Eat. — (1) Clay is dried, powdered, 
sifted, placed in an iron mortar, and 
moorporated with drying oil, added 
gradually, the whole being well beaten 
up till the mass assumes the consist- 
ence of a fine paste. It should be 
preserved under a coating of oil, to 
prevent it drying up. It resists the 
action of corrosive gases, hut incon- 
veniently softens by exposure to heat. 
(2) I'laster-of-Paris mixed with water, 
milk, or weak glue. Stands a dull-red 
heat. 

Eireproof. — Cements containing 
oil, etc. , may do to fill cracks, but not 
to hold two surfaces together. No 
cement can be depended upon for this 
purpose to any great extent. For 
some purposes, the Glass oemeuts Nos. 
1 and 2 answer very well. (1) Often 
a lute is requued to join the covers to 
orucibles, or for similar purposes, so 
as to keep them air-tight when hot. 
A very valuable composition of the 
kind is made of glass of borax (fused 
borax), brickdust and clay, finely pow- 
dered together and mixed with a little 
water when used. N o very great nicety 
is required in the proportions, but 
about of borax is quite sufficient to 
bring the earths to that state of semi- 
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■pitrificafcion wMcsli is desired. Lithai^ge 
may be used instead of the borax, but 
the latter is by far the better, as it 
promotes that thin spreading fusion 
which 18 most efficient. (2) A cement 
which ia said to be useful for stopping 
cracks in iron vessels which are in- 
tended to be strongly heated, is made 
of 6 p{irts of clay, 1 of iron filings, and 
Imseod-oil enough for mixture. The 
oil will, of course, beapaedily destroyed, 
but will leave enough carbonaceous 
residue to unite the remainder into a 
firm mass. (3) The following oement 
is said to be very hard, and to present 
complete resistance ahke to a red heat 
and boiling water : To 4 or 6 parts of 
clay, thoroughly dried and pulverised, 
add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, J of 
common salt, and J of borax ; mingle 
thoroughly; render as fine as possible ; 
then reduce to a thick paste with the 
necessary quantity of water, mixing 
well. It must be used immediately. 
After application it sliould be exposed 
to warmth, gradually increasing almost 
to a white heat. (4) A fireproof cement 
Is made from a material found in the 
Eifel Mountains. Moistened with 
water, tliis cement forma an elastic 
mass, which can be exposed when dry 
to great heat without shnnking or 
showing any cracks. Such a cement 
should be pecuhorly adapted for repair- 
ing defective fireplaces, cracks in re- 
torts, etc,, as mortar for fireproof 
buildings, and for the interior plaster- 
ing of furnaces. The mode of its 
preparation is as follows . the cement 
is to be well mixed in a dry state, a 
small quantity of water is added and 
mixed well together. As a mortar it 
can be used in the ordinary way In 
lining furnaces, however, care must be 
taken to press the cement well into 
the walls, so as to leave a smooth, even 
surface, as when diued by the air the 
cement easily crumbles and will not 
harden till ignited. Moreover it must 
not be treated roughly until it Iiae 
been well burnt. Cracks in furnaces, 
retorts, etc., should be well cleansed 
and scraped, and if po^iblo roughed 


■ bo ore applying the cement. The 
i parts to be mended should be damped 
I beforehand An analysis by I)rt 
I Bischof, of Wiesbaden, gives the fol- 
lowmg results : The cement is a pale 
grey, gritty substance, consisting of a 
good deal of fine dust, wth angular 
and round particles of quartz. '\^en 
mixed with water it is very sticky, 
compact, and easily moulded. In 100 
parts of the material diied at 248° F. 
(120° 0.) there were : — 

Clay earth 10*18 

Silica, chemically combined 11*03 
Sibca, mechanically mixedl /to ko 

(sand) I 73*58 

Iron oxide .... 0*41 

Lime 0*23 

Magnesia 0*17 

Potassium 0*99 

Loss by heat 3*46 

100-06 

As will be seen, the quantity of 
fusible matter, such ns iron, etc,, ia 
very small indeed, if any Under the 
fire treatment the cement showed the 
following results : After being heated 
to silver smeltmg heat, or about 1832° 
F. (1000° C.), the cement toned to a 
grey colour, speckled ^vith a few black 
spots, the fracture being earthy and 
porous. (Soient. Amer.) 

(5) 20 parts fine river sand, 2 lith- 
arge, 1 quicklime, sufficient linseed- 
oil to form a tluu paste. Acquu'ea a 
stony hardness, (6) 2 parts good clay, 
8 sharp washed sand, 1 horse-dung ; 
mixed thoroughly, and tempered like 
mortar. (7) Lmseed or almond meal, 
mixed to a paste with milk, lime-water, 
or starch-paste ; resists a temperature 
of 600° F. (260° G ). (8) Clay la pud- 
dled with water, and to it is added the 
greatest possible quantity of sand, 
which has been passed through a hair 
Bieve ; the whole is worked up in the 
hands, and applied in coats more or 
less thick on vessels needing protection 
from the dii*eot action of the fire. (9) 
j 1 part of sifted manganese peroxide, 1 
1 pulverised zme white, sufficient com- 
I mercial soluble glass to form a tliin 
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paste. To be used immediately. Be- , 
comes very hard, .and presents a com- 
plete resistance to red heat and boiling 
water. (10) As a coating for glass 
vessels, to protect them from injury 
during exposure to fire, pipe-clay and 
horse-dung are made mto a paste with 
water. This composition is applied by 
spreading it on paper ; it is used by 
pipe-makers, and will stand the ex- 
treme heat of their furnaces for 24 
hours without damage. (11) Shredded 
tow, or plumbago, is substituted for 
the horse-dung. 

Pireproof and "Waterproof. — 
(1) To 4 or 6 parts of clay, thoroughly 
dried and pulverised, add 2 parts of 
fine iron fllinga free from oxide, 1 part 
of peroxide of manganese, J part of sea 
salt, and J part of borax. Mingle 
these thorouglily and render them as 
fine as possible, then reduce them to a 
thick paste with the necessary quantity 
of water, mixing thoroughly weD. It 
must be used immediately. After 
application it should be exposed to ] 
heat, gradually moreaaing almost to a 
white heat. This cement is very hard, 
and presents complete resistance alike 
to a red heat and boiling water. 

(2) To equal parts of sifted peroxide 
of manganese and woU-pulverised zinc 
white, add a sufficient quantity of 
oommoroial soluble glass to form a thin 
paste. Tins mixture, when used im- 
mediately, forma a cement quite equal 
in hardness and resistance to that 
obtained by the first method. (.See 
also ii. 74.) 

Fire Lutes, — (1) Mix thoroughly 
2 parts good clay, 8 parts sharp washed 
sand, 1 part horse-dung, then temper 
like mortar. 

(2) Linseed or almond meal mixed 
to a paste with milk, lime-water, or 
starch-paste. This lute stands to 
600° F. 

(8) Mix dry clay in powder with 
dr^g oil into a thick paste. The 
part to which this is applied must be 
clean and dry. 

(4) Plaster of Paris mixed with 
water, nulk, or weak glue. Both (3) 
and (4) stand a dull red heat. 


Flexible cement is made by melting 
together equal parts gutta-percha and 
wlute pine pitch. This cemeut softens 
on the water-bath and is not deterior- 
ated by remelting. 

French.. — Mix thick mucilage of 
gum arabic with powdered starch or 
dextrme ; a little lemon juice is some- 
times added. Used by naturalists in 
mountmg specimens ; by artificial 
flower makers, and by confectionei's 
to stick paper ornaments, wafers, 
papers, etc., on their fancy cakes. 

Glass. — ^There are several kmds of 
so-called glass cements, said to be 
excellent for uniting brukon glass, 
china, etc. (1) Pulverised gloss, 10 
parte ; powdered fluorspar, 20 ; solu- 
ble silicate of soda, 60. Both glass 
and fluorspar must be in the finest 
possible condition, which is best done 
by shaking each, in fine powder, with 
water, allowmg the coarser particles 
to deposit, and then to pour off the 
remamder, which bolds the finest 
particles in suspension. The mixture 
must be made very rapidly, by quick 
stirring, and when thorouglily mixed 
must be at once applied. This is said 
to yield an excellent cement, (2) 
Ked lead, 3 parts , fine white sand, 2 ; 
crystallised boraoio acid, 3. These in- 
gredients are mixed and fused, and 
then reduced to a very fine powder, 
which may be made into a paste with 
a dilute solution of soluble glass, and 
applied as an ordinary cement, or it 
may be mixed with very weak gum 
water (just enough gum to make it 
adhesive) , after it has been applied, 
the articles are exposed to a heat 
sufficient to melt the fusible gloss, 
which is formed by the union of the 
three ingi'odienta. (3) 2 parts of 
isinglass are soaked in distilled water 
until soft ; the water is then poured 
off, aud as much alcohol added as will 
cover the isinglass, and the whole 
heated until solution takes place ; 1 
port of mastic is then dissolved in 3 of 
alcohol; and the two solutions mixed ; 
1 paH of gum ammoniac is then added, 
the whole well shaken and evaporated 
in the water-bath until a thick glue- 
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like mnaa ib produced, becoming a 
stiff jelly on cooling. lOTien required 
for use, tlie vessel containing the 
cement is placed in hot water or in an 
oven, and the cement applied by means 
of a brush. It liardeus in 24 hours. 
(‘ Dingler'a Polytech. Jl.') (4) Melt 6 
or 6 bits of gum mastic as large as 
peas m the smallest quantity of 
alcohol ; mix with 2 oz. of a solution 
of isinglass (made by dissolving isin- 
glass in boilmg brandy to saturation), 
having previously mixed the isinglass 
solution with 2 or 3 bits of galbanum 
or gum ammoniac ; keep in a well- 
corked bottle, and gently heat before 
using. (6) With a small camel-hair 
brush, rub the edges with a httle 
carriage oil-varmah, and, if neatly put 
together, the fracture will hardly he 
perceptible, and, when thoroughly 
dry, will stand both fire and water. 
(6) Dissolve fine ^lue in strong acetic 
aoid to form a thin paste. (7) Canada 
balsam or clear glue (gelatine), to 
which has been added a small quan- 
tity of biohromato of potash. The 
latter soon loses 'its yellow tint, and 
becomes unaffected by damp when ex- 
posed to daylight. (8) 2 parts of 
common block pitch and 1 pai't gutta- 
percha, melted and worked together 
till mixed , or 2 parts shellac, 1 part 
Venice turpentine, melted together. 
These would wont using warm. They 
are both impervious to weather influ- 
enoes (9) See Ghuome. (10) Best 
isinglass, 1 oz. ; strong acetic acid, 
3 oz. ; put in a glass hottlo, and dis- 
solve by standing in hot water. Will 
join glass, china, etc., eto. Make the 
edges of the pieoes to be joined hot, 
and apply the fluid cement. When 
cold this cement is soKd , it muet be 
made hot for use. (11) Equal ports 
of wheat-flour, finely-powdered gloss, 
and chalk ; add half as much brick- 
dust, scraped hut, and white of eggs , 
mix to a proper oonsisteuoy with 
water. This will resist heat. (12) 
To J-pint of Tm'lk put a sufficient 
quantity of viuegor to curdle it, sepa- 
rate the curd from the whey, and mix 
the whey with the whites of four eggs, 


shaking the whole well together. 
When mixed, add a little quiokhme, 
through a sieve, until it acquires the 
consistency of a paste. This cement 
dries quickly, and resists the action of 
fire and water. 

Glass to Metals. — (1) A cement 
of great adhesive property, particularly 
serviceable in attaching the brass 
mountings on glass lamps, as it is un- 
afieotedby petroleum, may bo prepared 
by boiling 3 parts of rosin with 1 part 
of caustic 80 ^, and 6 parts of water, 
thus making a kind of soap which is 
mixed with i of its weight of plaster- 
of-Paris. Zmo white, white lead, or 
precipitated chalk, may be used in- 
stead of the plaster, but when they 
are used the cement will be longer in 
hardening. (2) A cement for such 
purposes aff fixing metal letters to 
glass windows consists of copal varnish 
16 parts, drying oil 6 parts, turpentme 
3 parts, oil of turpentine 2 parts, 
liquefied marine glue 6 parts. Melt 
m a water-batli, and add 10 parts diy 
slaked lime. (3) Brass letters may be 
securely fastened on glass wmdows by 
the following rooipe : — 

Litharge . . 2 ports. 

Wliite lead . . 1 ,, 

Boiled linseed-oil . 8 ,, 

Gum copal . . 1 ,, 

Mixed just before using, this forms a 
quick drying and secure cement, (4) 
1 lb. of shellac, dissolved in a pint of 
strong methylated spirit, to which is 
to he added ^ part of a solution of 
indiarubber in carbon bisulphide. (6) 
Take 2 oz. of a thick solution of glue, 
and mix with 1 oz. of linseed-oil 
varnish, or | oz. of Venice tui'pentine. 
Boil together, agitating until the mix- 
ture becomes as mtimate as possible. 
The pieoes cemented should be fastened 
together for a space of 48 to 60 hours. 
(8) One of the best cements for uniting 
glass to other substances is prepared 
by putting the best and purest gum 
arable into a email quantity of water, 
and leaving it till next day, when it 
should be of the consistence of treacle. 
Calomel (mereuroua chloride or sub- 
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chloride of meroury) is than added in 
suitable quantity, enough to make a 
sticky mans being well mixed on a 
glass plate with a spatula. No more 
IB to be made than that requmed for 
immediate use. The cement hardens 
in a few hours, but it is wiser to leaye 
it for a day or two. To ensure success 
it is necessary to use only the very 
best gum ; inferior sorts are absolutely 
useless. (7) Before glass can be sol- 
dered to metal, it must be “ quioked ” 
upon the side that is to be soldered. 
Tne ' ‘ qmcking ” process is si milar to, 
if not identical with, the method of 
silvering looking-glass. When the 
glass is quioked, it may be readily 
soldered to the metal, using Venice 
turpentine or chloride of zinc as a flux. 
(S) 60 parts starch, 100 finely pulver- 
ised chalk, are made into a mixture 
with equal parts of water and spirit, 
and the addition of 30 parts Veuico 
turpentine, takiug care to agitate the 
mass with a stiolc, so as to ansme its 
homogeneity. (9) 4 pai'ts glue melted 
with tho least possible quantity of 
water, 1 part Venice turpentine ; will 
resist moisture. (10) That solder in 
some form adheres to glass is well 
known and practised by the makers 
of fictitious jewellery. These are 
made up of pieces of black glass, cut 
and polished, and fairly soldered on 
to metal plates. By breaking one of 
these across, it will at once be seen 
how strong the adherence really is. 
If the work has been well done, tho 
pieces of glass do not fly off, but are 
difficult to remove except in frag- 
ments. This soldermg is done as 
follows : The shields, or metal plates, 
are coated ivith a thick layer of tin ; 
these, together with the appropriate 
pieces of gloss, are laid on an iron 
plate, heated to the melting point of 
the tm. The piece of hot glass to he 
soldered is then picked up with 
forceps, and its edge introduced under 
the surface of the melted stratum of 
tin, and slid forward so as to carry 
some of the metal before it, thus 
skimming off the oxidised surface so as 
to bring clean glass and clean metal 
1 
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in absolute conteet. No glue musb be 
used , the least tiuce of oil or resin 
will spoil the operation. When the 
piece of glass is fairly in place it is 
pressed down in order to squeeze out 
the surplus solder. It is this sliding 
action that ensures success ; if the 
glass were to be directly pressed down 
upon the tin solder, no adhesion would 
take place at all, from the presence of 
a trace of oxide and the, existence of 
an air film. The glass, bf comae, 
must be polished and perfectly clean. 
(F. H. Wenham.) (11) Wiederhold 
recommends a fusible metal, composed 
of 4 parts lead, 2 parts tin, and ^ 
parts bismuth, which melts at 212® 
The melted metal is poured into the 
capsule, the glass pressed into it, and 
then allowed to cool slowly m a warm 
place. (12) Cailletet describes a pro- 
cess of soldoring gloss and porcelain to 
metal. The glass tube to he soldered 
IS first covered with a thin coating of 
; platinum or silver, by treating it with 
a film of platinum chloride or silver 
nitrate, and heating to dull led, A 
ring of copper is next electro-deposited 
on the platinifled tube, which can then 
bo soldered like any ordinary metallic 
tube. Solderingb effected in this 
manner are said to be very strong. 
The top of a tube attached to Cail- 
letet’s apparatus for liquefying gases 
termmates in a soldered end and 
successfully resists pressure over 300 
atmospheres. 

Glue. (See aJ-so Glue, MiVirurAO- 
TDRE OF.) — (1) Glue is undoubtedly, 
the most important cement used in the 
arts. It serves to unite wood, paper, 
and almost all organic materials. Tho 
carpenter, tho cabinet maker, thebook- 
binder, the hatter, ' and numerous 
other trades use it extensively, and in 
some cases to the exclusion of every- 
thing else. Good glue, properly pre- 
pared and well applied, unite 
pieces of woodwithadegre© of strength 
which leaves nothing to be desired. 
The fibres of the hardest and toughest 
wood will tear asunder before the glued 
surfaces will separate, and certainly 
anything more than this would be 
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uunecessary. Bevan found that when 
two cylinders of diy ash, each IJ in 
diameter, were glued together, and 
then torn aBuudor after a lapse of 
24 hours, it required a force of 1260 lb. 
to separate them, and consequently 
the force of adhesion was equal to 
715 lb. per sq. in. Fiom a subsequent 
espeiiment on solid glue, he found 
that itfl cohesion is equal to 4000 lb. 
per sq. in. This would indicate that 
our methods of applying this subatance 
as a cement are ctipableof improvement 
and it is undoubtedly true that great 
care and skiU must be used if the best 
results would be obtained. 

Good glue IS liai’d, clear (not neces- 
sarily hght-coloured, however), and 
free from bad taste and smell. Glue 
winch is easily dissolved in cold water 
is not strong. Good glue merely swells 
in cold water, and must be heated to 
the boiliug'poinL beforo it wiUdiisSolve 
thoroughly. Good glue requires more 
water than that winch is poor. The 
beat gluBj which is clear and red, >vill 
requii’e from one-half to more than 
double the water that is requhed with 
poor glue. From careful expei'imonts 
with dry glue immersed for 24 hours in 
water at 5o° F. (15J° C. ), and thereby 
transformed mto a jelly, it ^va8 found 
that the finest ordinary glue, or that 
made from white hones, absorbs 12 
times its weight of water in 24 hours ; 
the glue fi’om dark bones, 9 times, 
while the oiduiary glue made from 
ammal refuse, absorbs but 3 to 5 times 
,its weight of water. 

The quality of glue may, to a cer- 
tain extent, be estimated by breaking 
a piece. If good, it will break hard 
and tougix, and when broken will be 
irregular on the broken edge. If poor, 
it break comparatively easy, leav- 
ing a smooth straight edge. 

Glue is insoluble in alcohol, though 
a small quantity of alcohol may be 
mixed With the solution without diffi- 
culty ; but if too much alcohol be used, 
the glue aeparatea from the water and 
falls to the wttom of the vessel in the 
form of a white viscid substance. 
Neither does it dissolve in ether, or in 


the fixed or the essential oils, although 
oily matters of all kinds may be incor- 
porated mth the solution of glue, 
formmg a sort of emulsion. Those 
facts will enable readers to judge of the 
value of those recipes in whicli they 
are dhected to dissolve glue in alcohol 
or in oil, for the purpose of making a 
glue which will remain liquid at all 
times. A little alcohol may bo added, 
but if the amount of alcohol be suffi- 
cient to produce any marked effect, 
the glue is apt to separate. One of 
the moat marked chai’acteristics of 
good glue is its property of gelatin- 
izing. By this is meant the fact 
that a moderately strong solution of 
glue which is quite fluid when hot, 
forms a stiff jelly when cold. This 
property is no bod teat of the quality 
of glue. The firmer the jelly tlia 
better the glue. In ignorance of 
this principle, some persons have 
made great efforts to get rid of this 
property, and acids and various salts 
have been added to the solution of 
glue for the purpose of preveutmg 
its gelatin! zation, and thus retaining it 
in a hquid form that would be ready 
for use at any moment. But by those 
who have devoted the most careful at- 
tention to the subject, the fact stands 
unquestioned that the strongest glue 
is that wluoh is purest and which 
gelatmizes or sets most completely. 

Glue being an animal substance, it 
must be kept sweet, and free from 
putrefaction ; to do this it is necessary 
to keep it cool after lb is once dissolved, 
and while not in use. 

The most serious defects in glue are 
the mixture of extraneous matters and 
incipient putrefaction. There are 
other substances, besides gelatine, 
present in the matters from which 
glue is prepared, and unless these sub- 
stances are carefully separated, the 
glue will prove of inferior quality. 
Hence, in selectmg glue, choose that 
which is transparent and free from 
clouds or flocks m its substance, Yery 
clear and colourless glue is by no 
means the best ; but, whatever be the 
colour, see that it is clear It is true 
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that in some cases very finely divided 
powders have been added to glue with 
the avowed object of rendering it 
stronger. Peter Cooper very finely 
divided Paris white to his glue, and it 
is claimed that the glue is improved 
not ouly lu appearance hut in actual 
strength. White lead added to glue is 
said to make it waterproof as well as 
to strengthen it, and from the well- 
known relation of white lead to oils 
and animal substances it is not impos- 
sible tliat this may he the case. 

Glue which exhibits a bad odoui’ 
when moistened should be rejected 
and used ouly for making si/e, and for 
uniting the coarser vai leties of articles \ 
and when the glue-pot begins to ex- 
hibit any signs of putr^uction, it 
ought to be carefully cleaned out and 
thoroughly soaked and washed, for 
the presence of a little bad glue will 
soon destroy a whole batch of a good 
article. 

To Present the Cmohing of Glue . — 
Wlien * articles that have been glued 
are exposed to great heat, they are 
often much damaged by the crocking 
of the glue. This evil may be avoided 
by addmg to the glue chloride of hme, 
wlucli is 0 very soluble salt, and pre- 
vents the glue from drying so as to 
become brittle. Glue so prepared ad- 
heres firmly to glass, metal, etc , and 
may be used for sticking on tickets so 
as not to come otF. (Pliarm. Zeitch. 
of Russia.) 

Qjuiok Drying Glue . — Put your glue 
into a bottle § full, and fill up with 
common wliisky ; cork tight and set 
by for 2 or 3 days, and it will dissolve 
without the application of heat, and 
will keep for years. 

Fish Glue. — (1) A correspondent 
of a teclmological paper describes a 
method of preparing glue from fish 
scales. He says . ‘‘ The natives of the 
Maldive and Laccadive Islands, and the 
Malays of the coasts of Borneo and 
Sumatra, have a glue which they make 
as follows . They take the scales of a 
kind of fish, called by English and 
American sailors salt-water trout (iden- 
tical wijh the salt-water trout of the 


Gulf of Mexico), aud after thorouglily 
washing them m a glazed earthen jar, 
which they stopper tightly, and weight 
so that it wUl remain under water, 
they put this jai* in a pot of water, and 
boil it until the scales are reduced to a 
Bomi-transporeut viscous mass. Tins 
retjuires several hours. Care should 
be taken that no water or extraneous 
matter, fluid or solid, be allowed to 
get into the jar with the scales. The 
glue thus made is the most tenacious, 
and at the same time the most trans- 
parent and beautiful that I have ever 
seen. I have mode it in this country 
from the scales of perch, trout, and 
bass. I am informed that a similar 
glue is made from the bladders of 
various fishes.” (2) The bows of the 
Laplanders are composed of two pieces 
of wood, glued together. One of them 
is of bnch, which is flexible, and the 
other of the fir of the marshes, which 
is stiff, in order that tlie bow when 
bent may not break, and when unbent 
It may not bend Wlicu these two 
pieces are bent, all the points of con- 
tact endeavour to disunite themselves, 
and to prevent this the Laplanders 
employ the followmg cement They 
take the skins of the largest perches, 
and having dried them so that the 
greasy part may be removed by scrap- 
ing and Mupicg, aud tlie oil soaked out 
by any porous material, they soak them 
m water until they are so soft that 
they may be freed from the scales, 
which are tlirown away They then 
put 4 or 6 of these skins in a romdeer’s 
bladder, or they wrap them up m the 
soft bark of the birch ti'ee, in such a 
manner that water cannot touch them, 
and place them thus covered m a pot 
of boiling water with a atone above 
them to keep them at the bottom. 
Wlieii they have boiled about an hour, 
they take them from the bladder or 
bark, and they are then found to be 
soft or viscous, like strong glue. In 
this state tliey employ them for gluing 
together the two pieces of their bows, 
wMch they strongly compreas together 
and tie up until the glue is well dried, 
These pieces never afterward separate. 
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Liquid Qlue. — Vanous attompts . 
have, as already stated, been made, 
Avith the intention of retaining the 
glue in a liquid form, and of thus 
avoiding the inconvenience attending 
the use of a cement Avlnch requires to 
be liquefied by heat whenever it is to be 
used. The addition of a little nitric 
acid will prevent the glue from gela- 
tinizing or becoming solid, and the 
same effect is produced by the addition 
of a little vinegar, or of pyroligneous 
acid, which inll also prevent it from 
moulding. It is supposed tliat the 
latter is substantially the formula for 
making the well-known Spauldmg’s 
glue. The addition of these substances 
injures tlie glue, however. Spaulding's 
glue may be more convenient than 
common glue, bub it is far inferior to 
it in sfcreugbli. More reoeiitly it has 
been proposed to add sulphate or chlo- 
ride of zinc to common glue for the 
purpose of keeping it liquid. A solu- 
tion of shellac in alcohol has been used 
and Iiighly extolled as a substitute for 
common glue. It forms a tolerable 
liquid cement, but is far inferior to 
glue. Any of the foUoiving recipe? 
will afford a liquid glue which will 
answer well enough for purposes where 
no great strength is required ; but 
there is no cement Avliich is more con- 
venient than common glue, and yet 
which will unite wood with anything 
like the efficiency of that article. 

(1) Dumoulin’s. This is one of the 
oldest forms and one of the best ; it is 
prepared as follows • Soak 8 oz. of best 
glue m J pint of water in a wide- 
mouthed bottle and melt by heating 
the bottle in a Avater-bath. Then add 
slowly 2.} oz. of nitric acid, sp. gr. 
1‘330, stirring constantly. Efforves- 
cence takes place under escape of 
nitrous acid gas. When all the acid 
has been added, the liquid is allowed 
to cool. Keep it well corked, aud it 
Avill be ready for use at any moment. 
It does not gelatinize, nor putrefy, nor 
ferment. It is applicable to many 
domestic uses, such os naendmg china, 
wood, etc. (2) A very strong glue 
may bo me^de by dissolving 4 oz. of 


glue in 16 oz. of strong acetic acid by 
the aid of heat. It is semi-solid at 
ordinary temperatures, but needs only 
to be warmed, by placing the vessel 
containing it in hot water for a short 
time, to be ready for use. (3) Dilute 
officinal phosphoric acid with 2 porta, 
by weight, of water, and saturate with 
carbonate of ammonia ; dilute the 
resulting liquid, which must be still 
BomsAvhat acid, Avith another part of 
distilled water, Avarm it on a water- 
bath, and dissolve in it enough good 
clue to form a thick, syrupy liqmd. 
It must be kept in well-closed bottles. 
(4) Spaulding’s. This is simply good 
glue prepared with strong vmegar 
instead of water. Dilute, rectified 
pyroligneous acid, which is a coarse 
form of vinegar, containing a very little 
creosote, may be used. It prevents 
mould and fermentation. (5) Glue 
water and Annegar, of each 2 parts. 
Dissolve in a Avater-bath, and add alco- 
hol, 1 part. (6) A solution of shellac 
in alcohol is often sold under the name 
of “ liquid glue.” ^SccChinese Glue. 
(7) Macemte 6 parts glue in 16 of 
water, until the glue is sAVollan and 
soft. Add 1 of hydrochloric acid, and 
1 J sulphate of zinc, and let the mixture 
be kept for 10 or 12 hours at a tempe- 
rature of 164° to 168° F. (68° to 
70° C.). Answers admii'ably for 
attaching labels to tin and to glass 
when exposed to damp. (8) The 
writer of the following claims to have 
a personal knowledge of its excellonco : 

* ‘ An excellent liquid glue is made by 
dissohuug glue in nitric ether. The 
ether AVill only dissolve a certain 
amount of the glue ; oousequently, the 
solution cannot be made too thick. 
The glue thus made is about the con- 
sistency of molasses, and is doubly ae 
tenacious as that made with hot water. 
If a few bits of iudiarubber, cut into 
scraps the size of a buck-shot, be added 
and tbe solution alloAved to stand a 
few days, being stirred frequently, it 
Avill be all the better, and Avill resist 
dampness twice as well ae glue made 
with water. ” (9) Pusecher states that 

a clear Hquid glue may be obtained by 
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diBBolving 1 part of sugar m warm 
water, adding J part of slaked lime, 
and keeping at 146°-1G6° F, for several 
days, with shaking at intervals. Trom 
4 to 5 parts of the resulting solution 
of sugar-lime are then used to dissolve 
1 part of glue, the whole being gently 
warmed. The addition of 2 to 3 per 
cent, of glycerine improves the glue, 
and a few drops of lavender oil remove 
the peculiar odour. (lOi Ordinary 
glue, 100 oz., is dissolved in a water- 
bath mth 260 oz. vinegar ; when the 
whole has become liquid, 260 oz. ordi- 
nary alcohol, and 10 oz. alum are 
added, the mass being kept over a Are 
for a quarter of an hour. It is very 
tenacious, and does not become putrid. 
When too thick, a little water may be 
added, and the mixture may be heated. 
It is very useful for cementing, in the 
cold, a variety of small objects, and is 
much employed by the makers of false 
pearls. (11) 100 parts of ordinary 
gelatine are dissolved in 400 parts of 
water containing 6 to 7 parts of oxahc 
acid. The solution is kept for 5 or 6 
hours on the water-bath m a porcelain 
infusion pot, after which it is neutral- 
ised with carbonate of calcium, the 
insoluble precipitate filtered off, and 
the clear filtrate evaporated at a 
moderate temperature, untU about 
200 parts are obtained The product 
is a durable, slightly tinted but clear 
hquid glue. 

Lip or Portable Glue. — (1) Soak 
4 oz. beet glue and 1 oz, isinglass in 
water until soft. Pour oflF the super- 
fluous water, and add 1 oz. brown 
sugar. Melt the whole together with 
a gentle heat, and allow it to evaporate 
until quite thick. Poui’ into a flat- 
bottomed dish that is quite cold ; if 
placed on ice, so much the better, as 
it will prevent the glue sticking to it. 
When solid, cut into oakas. (2) Glue, 
6 oz. ; sugar, 1 oz. , dissolved m water, 
boiled down, poured into moulds, or 
ou to a slab of slate or marble, and 
dried. (S) Isinglass and parchment 
glue, each 1 oz. ; sugar candy and gum 
tiagacanth, each 2 dr. ; add to them 
1 oz. of water ; boil the whole tiU the 


mixtuie appears, when cold, of the 
consistence of glue. Then form it 
into small rolls for use. This glue, 
wetted with the tongue and rubbed on 
the edges of the paper, silk, etc., to he 
cemented, will, on their being laid 
together and suffered to dry, unite 
them as firmly as any other part of the 
surface. (4) Put a pinch of slireddod 
gelatine into a wide-mouthed bottle ; 
put on it a very little water, and about 
J of glacial acetic acid ; insert a well- 
fitting cork. If the right quantity of 
water and ooid be used, the gelatine 
will awell up into worm-like pieces, 
quite elastic, but at the same time, 
firm enough to he handled comfortably. 
The acid wfll make the preparation 
keep 'ndefimtoly. When required for 
use, take a small fragment of the 
swelled galatme, and warm the end of 
it in the flame of a match or candle ; 
it will immediately “run” into a 
fine clear glue, which can be applied at 
once du'ect to the article to be mended. 
The thing is done in half a minute, and 
is, moreover, clone well, for the gelatine 
so treated makes the very best and 
finest glue that can be hod. This plan 
might be modified by dissolving a trace 
of chrome-alum in the water used for 
moistening the gelatine, in which case, 
no doubt, the glue would beonme in- 
soluble when set. (6) Take J lb. of 
very best Scotch glue, melt it ip a clean 
glue-pot. Wlien quite dissolved, pour 
off the clear part into another glue-pot, 
add J pint boiling water, well mix. 
Theu add 2 oz. best moist sugar ; well 
mix the whole together, at the same 
time keeping it quite hot. It may 
then be cast into moulds, or poured 
gently on a marble or atone, or slab. 

I When nearly set, out into strips for 
use. It should be kept in boxes with 
a little powdered sugar or starch. 
This glue will be found both cheap 
and effective. It is much stronger 
than paste or gum. 

Damp and Moisture Eesist- 
ing* Glue. — (l)Take of the best and 
strongest glue enough to make a pint 
when melted. Soak this until soft. 
Pour off fiho water os m ordmaiy glue 



246 Cbmbnts ajtd Lutes : Damp Eesisting Glue. 


inakiug and add a littlo water if tlie glue 
ia likely to be too thick. 'When 
melted, add 3 tablenpooufula of boiled 
Uiisaed-oil. Stir frequently and keep 
up the heat until the oil diaappeara, 
which may take tlie whole day and 
perhaps luoi o If necessary add water 
to make up for that loat by evapora- 
tion. \Yhcii no more oil is seen, a 
teblespoouful of whiting is odded and 
thoroughly lUGorporated with the glue. 
(2) A glue whicli is proof against mois- 
ture may be made by dissolving 16 oz. 
of gluo in 3 pints of skim milk. If a 
stronger glue is wanted, add powdered 
lime. 

Ohjcerine , — Chemists and others 
know well the diffloulty of keeping very 
volatile liquids. Bottles of etherfor ex- 
ample, are sluppod for India, and when 
they aiTive are found to he more tlian 
half empty. The chemist sometimes 
puts a bottle of bcusole or bisulphide 
of carbon on his shelves, and whan he 
next requires it, he finds the bottle 
empty and diy. The usual remedy 
for tills is a luting of melted sulphur, 
which is difficult to apply and liard to 
remove. Glyoenno cement, however, 
is easily prepared and applied, and is 
said to prevent the escape of the most 
volatile liquids. It is merely painted 
around the cork or stopper. It quick- 
ly dries, and becomes extremely hard, 
but can be easily scraped off with a 
knife when it is necessary to open the 
bottle, (1) The hardest cement is 
produced by tritumting 60 grm. of b- 
thargo with 6 c o. of glycerine. If 
more glycerine is used, the mass hard- 
ens much more slowly and imperfectly 
(2) A cement wliich rapidly hard- 
ens and BtUl has considerable firmness 
is obtained by adding 2 volumes of 
water to 6 of glycerine (sp. gr. 1'240) 
G o.c. of this liquid are incorporated 
with 60 grm. of litharge. 

(3) PoU aok's. Litharge and rcdlead, 
equal parts : mix thoroughly, and make 
into a paste with concentrated glycer- 
ine to the consistence of soft putty, 
This cement takes some time to dry, 
but it turns almost as hard as stone, 
and resists moisture ond heat very 


well. Pollack used it to fasten the 
different portions of a fly-wheel with 
great success , wlule when placed be- 
tween stones and once hardened, it is 
easier to break the stone than the 
joint. 

Elastic Glus. — Dissolve glue by 
the aid of a water bath, evaporate till 
a thick flmd is obtained, add an equal 
weight of glycerine, contmue the evap- 
oration with stirring until the remain- 
ing water is driven off ; run it out on 
a marble slab to cool This composi- 
tion might be advantageously applied 
to the manufacture of printers’ rollers, 
and similar articles. 

Granite. — Clean river sand, say, 
litliarge 1 lb., quicklime 4 lb., audliu- 
saad-oil sufficient to form a thin paste. 
Becomes exceeding hard and strong 
after a short time. 

Gum Arabic. — Gum arabio is 
the product of various species of Acticia. 
It is the material from which ti-ue 
mucilage ia made, and it forms one of 
the moat valuable cements. Faraday 
says there ia no cement which exceeds 
it in strength. Pure gum arable ia m 
loundish or irregjilar pieces of various 
sizes, more or leas transparent, hard 
brittle, and breaking witli a shimng 
fracture. It is usually white or yel- 
lowish white, but frequently presents 
various shades of red, and is sometimes 
of a deep orange or brownish colour. 
In powder it is always more or less 
purely white, It is hable to adultera- 
tion both in powder and in masses. 
Much of the white gum arabio of the 
shops, eousista of the cheaper and 
coarser gum Senegal, bleached by what 
IS called “ Picoiotto’s process.’’ The 
gum IS dissolved in water, and sul- 
phurous acid gas passed through the 
solution. The liquid is afterwards 
boiled to expel the sulphurous acid, 
a little of which, however, still re- 
mains behind. The product is very 
white, but lacks the peculiar tough- 
ness and adhesiveness of the host 
gum. 

The powdered gum ia frequently 
adulterated with dextrine, gum Sene- 
gal, starch, sugar, cheriy-tree gum, 
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etc. These aubstanoBs are not difficult 
of detection, but where a good article 
is required for preparing a cement, it 
is beat to purchase gum arahio in lump 
from a reliable dealer, taking care, in 
any case, to avoid the bleached article. 
Powdered gum has no advantage, 
except in the fact that it dissolves 
more quickly than when in lumps. 
It, therefore, forms, when, in this 
state, a very convenient and portable 
cement, which may be made ready in 
an instant by the addition of a little 
water. 

For preparing gummed surfaces 
winch 11 ^ adhere when moistened 
(such as gummed labels, etc.), there 
IS no material superior to gum arabio. 
The great difficulty with gum arabio, 
and, indeed, with other gums and 
poatofl, lies in the fact that when 
thyi-mtjUy dry, they become brittle, 
so that the label or other object falls 
off. A Himple remedy for this diffi- 
culty lies in the addition of 6 to 10 
drops of glycerine to each fl. oz. of 
muodage or paste. Gum arabio is used 
not only alone, but when mixed with 
other matters. The following formula! 
produce very good cements. (1) Rub 
together, in a mortar, 2 parts nitrate 
of lime, 26 of water, and 20 of pow- 
dered gum arabio. This forms a trans- 
parent cement of great strength, and 
applicable to wood, porcelain, glass, 
and stone. The sm-faoes to be united 
should be painted with the cement, 
and firmly bound together until the 
drying is complete. (2) A white 
paste, adhesive to most surfaces, is 
said to be made as follows : A solution 
of 2J oz. gum arabio in 2 qt, of warm 
water, is thiokened with flour paste 
well boiled, and to this is added a 
solution of alum and sugar of lead, 
720 gr. each, in water ; the mixture is 
heated and stirred till about to boil, 
and then cooled. It may be thinned, 
if neccessary, with the gum solution. 
It will be seen that this mucilage con- 
sists of a solution of gum arabio and 
flour paste in acetate of alumina, 
coloured white with sulphate of lead. 
(3) To 260 grm. (9 oz.) of mucilage 


prepmed by dissolving 2 parts of gum 
in 6 of water, add 2 grm. (30 gr.) of 
orystolhsed sulphate of aluminium 
dissolved in the least possible quantity 
of water. A solution of alum does not 
answer as weU as the simple sulphate of 
alumina, wluoh can be prepared from 
alum by precipitating the alumina with 
ammonia, washing thoroughly on a 
filter, and dissolving in sulphuric acid. 
The mucilage thus prepai-ed does not 
sour or mould, and may be used as a 
cement for general purposes. (4) It 
is said that a mixture of 1 part dry 
chloride of calcium, or 2 parts of the 
same salt in the orystaUiaed form, and 
36 parts gum arable, dissolved in water 
to a proper consistency, forms a muci- 
lage which holds well, does not crack 
by di-ying, and yet does not attract 
sufficient moisture from the air to be- 
come wet lu damp weatlior. 

Preserving Quin- AraHo Solutions . — 
A few drops of oil of cloves, or of alco- 
hol, or any essential oil, will preserve 
a quart of the mucilage of gum arabio 
or gum tragacauth from turning sour. 

Mmilngc for Labels . — Macerate 6 
parts of good glue in 20 parts of ivater 
for 24 hours, adding 20 parts of rook 
candy, and 3 parts of gum arabio. 

Artifioial or British Qwm. — Malt, 
crushed small, 1 11). ; warm water, 2 
gal. Mix ; heat the whole to 146° F. ; 
add of potato starch 6 lb. , raise the 
heat to 160° F., and mash for about 
26 minutes, or until the liquid becomes 
thin and clear ; it must then he in- 
stantly run off, and raised to the boil- 
ing point to prevent the formation of 
sugar : after boiling for 3 or 4 minutes, 
the whole must be filtered and evapo- 
rated to diyness by a steam heat. 

Gum. Tragacauth. — (1) Known 
amongst mechanics as gum dragon and 
gum drag. It comes in itregular- 
shaped fragments, varying in size from 
that of a small pea to a hazel nut or 
larger. It is yellowish -white, and 
sometimes translucent hke horn. It 
is hard and tough, and very difficult 
to reduce to powder unless when ex- 
posed to a freezing temperature, or 
when thoroughly dried and ground in 
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a heated mill oi- mortor. When so 
treated, however, it is possible to pro- 
duce a vei y fine white powder. When 
thrown into water, it alisorbs tliat 
liquid, and swells up and forms a paste 
wluoh is largely used by manufacturers 
of lozouges, aa it gives great toughness 
to the mass of sugar and other ingre- 
diouta. If sufficient water be used, 
and the soft mass be lieated or inisecl 
up, it forms a uniform, soft, adhesive 
paste. If ftUowad to settle, however, 
part of the gutn separates from the 
water, and is deposited. Boilmg water 
dissolves the gum more perfectly at 
first, but even when so treated, it 
separates afterwords. Aeoorthng to 
Planohe, a mixture of gum tragacantli 
and gum arabia forms, with water, a 
thinner mucilage than the same quan- 
tity of either of these gums alone. 
(2) Equal parts of tragaoanth powder 
and powdered gum arflbio, moistened, 
aooording to requirements at the time, 
with dilute aoetio acid, or, if the colour 
will not be of any importance, with 
ordinary vinegar, This forms a veiy 
strong mucilage whioh keeps well. 

Hertslar’s. — Lithaige, 3 parts ; 
quicklime, 2 ; white bole, 1 ; grind 
up with boiled liuseed-oil. Poims a 
very tenacious and hard cement, but 
one that takes a long time to dry. It 
is used for oliina, glass, etc. 

Hot-wnter Pipe Joints.— (&c 
Pipe Joints, Steam and Hot-Wateb.) 

Iron. — Iron filings or borings, 
when mixed with sulphur, sal-ammo- 
moo, etc., expand and form a compact 
moss which makes a very firm steom- 
tight joint if properly applied. Con- 
cerning this cement, Dr. Ure says • 
The iron rust oemeut is made of 60 to 
100 porta of iron borings, pounded 
and sifted, mixed with I part of sal- 
ainmoniao, and when it is to be applied, 
moistened with as much water as will 
give it a pasty consistence. Formerly, 
flowers of sulphur were used, and muoh 
more sal-ammoniac in making this 
cement, hut with decided disadvan- 
tage, as the union is effected by oxida- 
tion, and the consequent expansion j 
and solidification of the u'on powder, ! 


andanyheterogeneousmatterobstruots 

the effect. The best proportion of sal. 
ammomao is 1 per cent of the iron 
borings. (2) Mix 4 parts of fine borings 
or filings of iron, 2 of potter’s olay, and 
1 of powdered flrebnoli, and make them 
into a paste with salt and water When 
this cement is allowed to concrete 
slowly on iron joints, it becomes very 
hard. (3) Coarsely powdered iron 
borings, 5 lb. ; powdered sal-ammo, 
mao, 2 02 . , sulphur, 1 oz, ; and water 
sufficient to moisten it. This oompo- 
aition burdens rapidly ; but if time can 
be aUowed, it sets more firmly without 
the sulphur. It must bo used as soon 
as mixed, and rammed tightly into the 
joints. (4) Sal-ammoniac, 2 oz. ; sub- 
limed sulphur, 1 oz. ; cast-iron filings 
or fine tumiuga, 1 lb. Mix in a mortar 
and keep the powder dry. When it is 
to he used, mix it with 20 times its 
weight of clean iron turnings or filings, 
and grind the whole in a mortar ; then 
wet it with Water until it becomes of 
convenient oonsistenoe, when it is to 
be applied to the joint. After a time 
it becomes as bard and strong as any 
port of the metal. (6) The following 
18 said to form a very hard cement • 
Take a few epoonfuls of iron filings, 
and oxide of iron in the form of black 
scales which fall from red-hot bars of 
iron in blaoksmiths’ shops ; crush them 
fine with a hammer, mingle with the 
powder an equal bulk of the best Port- 
land cement, and render the mass 
plastic by adding the white of eggs, 
and work for a few minutes, until tue 
plastic material is about of the consist- 
ence of soft putty. Only a small 
quantity should he prepared at ones, 
os It Trill set in a short time. (8) 
A correspondent of the ‘ Enghsh 
Mechanic ’ says that be has used the 
foUoTTung recipe with the greatest suc- 
cess for the cementing of iron railing 
tops, iron gratmgs to stoves, etc., and 
with such effect as to resist the blows 
of the sledge hammer . Take equal 
parts of sulphur and ivliite lead, Tvith 
about a sixth of hoi*ax, mcorporate 
them so as to form one homogeneous 
mass. When gomg to apply it, wet it 


Cements and Lutes : Iron. 


249 


with strong sulphuric acid, and place 
a thm layer of it between the two 
pieces of iron, which should then be 
pressed together. In 6 days it will he 
perfectly dry, all traces of the cement 
having vanished, and the iron will have 
the appearance of having been welded 
together. (7) 6 parts sulphur, 2 of 
graphite, and 2 of flue u-on filings are 
melted together, taking care that the 
sulphur does not catch fire. The parts 
previously warmed, are covered with 
the cement, reduced to a pasty con- 
sistence on a fii'e, and firmly pressed 
together. This cement, it is said, is 
very well adapted to fill out leaks in 
cast-iron vessels. (8) For Hot-Air 
Pipes. 60 parts (by measure) of 
chalk, 20 of limestone or lime, 20 of 
salt, 10 of loamy sand, 6 u-on filings, 
and 6 of red or blue clay, properly 
mixed together, tnturated, and cal- 
cined. (9) For Hot-Water Cisteim. 
To 4 or 6 parts clay dried and pulver- 
ised, add 2 of fine iron filings free from 
oxide, 1 of peroxide of manganese, J of 
sea-salt, and | of borax. Thoroughly 
incorporate these in as fine a state as 
possible, reduce them to a thick paste 
with water, and use immediately. It 
should then he exposed to a heat, 
gradually moreaaing to almost a white 
heat. This cement resists boat and boil- 
ing water. (10) Glycerine and litharge, 
stiired to a paste, harden rapidly, and 
make a tolerable cement for iron upon 
iron, for two stone surfaces, and especi- 
ally for fastening iron in stone. This 
cement is insoluble, and is not acted 
upon by strong acids. (11) Tou can 
cement cloth to pohshed iron shafts 
by first giving them a coat of host 
white-lead paint ; this being dried 
hard, coat with heat Eussian glue, dis- 
solved in water oontainiag a little vme- 
gor or acetic acid. (12) For Iron and 
Glass. Copal varnish 16 parts, drying 
oU 6, turpentine 3, oil of turpentine 2, 
liquefied glue 6 , to he all melted in a 
water-bath, and add 10 parts of slaked 
lime. (13) For cast-iron cisterns of 
large dimensions : composed of sal- 
ammoniao, clean borings, and urine, 
mixed one day before required, The 


proportions are 1 lb. of sal-ammoniac 
to 100 lb. borings, with sufficient urine 
to make a stiff paste — to be well driven 
into the joints with a caulking tool a 
little narrower than the space between 
the flanges. Give at least 8 days to 
set before filhng cistern with water. 
The cement sets as hard as the metal 
itself. (14) For iron pots and pans, 
2 parts sulphur, 1 of graphite ; the 
sulphur is held in an old iron pan over 
the fire till it begins to melt ; the gra- 
phite is then added, and the moss well 
stirred till thoroughly melted and 
combined , then poured out on an iron 
plate or smooth stone, and broken up 
when cold. Used like solder with a 
soldering-iron. Holes should first be 
filled with a rivet and then cemented 
over. 

(16) A permanent and durable joint 
can, it is said, be mode between rough, 
cast-iron surfaces by the use of asbes- 
tos with sufficient mixed white lead to 
make a very stiff putty. This will 
resist any amount of heat, and is unaf- 
fected by steam or watei'. It has been 
used for mending or olosmg cracks in 
cast-iron retorts that were used for the 
distillation of oil and gas from oannel 
coal. The heat bemg appbed to the 
bottom of retorts, and the temperature 
of iron maintomed at a bright red heat, 
after a time the bottom of the retort 
would crack, the larger portion of the 
craok being downward towards the fire. 
The method employed was to prepare 
the mixture, and place on top a brick, 
then place the hnck on a bar of iron or 
shovel and press the cement upward to 
fill the crack m the iron, holding it for 
some time untU it had penetrated the 
cavity, and somewhat set. Of course, 
during this operatiou, the cap was re- 
moved from the retort, so that no 
pressure of gas or oil forced the cement 
outward until set. (16) Stir into 1 
rt of sweet oU and 1 part of molasses, 
part each of baiytes, Venetian red, 
litharge, and red lead, and 1 J part each 
of plumbago, Paris white, and yeUow 
ochre. It t^es several hours to pre- 
pare, hut will remam plastic for years. 

Impervious.— Zinc white, rubbed 
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up wth copal varnish to fill up tho 
indentures m corks ; when dry, to be 
covered ^vitli the same mass, some- 
what thinner ; and lastly, with copal 
varnish alone. 

Indianite. — (a) 100 parts finely- 
chopped rubber, 16 rosin, 10 shellac, 
dissolved in a sufficient quantity of 
bisulphide of carbon. Used for unit- 
ing pieces of rubber. 

(6) Rubber, 16 gr. ; chloroform, 
2 oz. ; mastic, J oz. The two first- 
named to he mixed, and after the 
rubber is dissolved add the mastic in 
powder ; allow to macerate for a 
week. 

Indiaruhbar. — (1) Pieces of india- 
rubber may be readily united by means 
of tile pasty mass obtained by acting 
upon pure rubber by its appropriate 
solvents. These are: Sulphuric ether, 
coal-tar naphtha, bisulplude of carbon, 
cftoutcboucm, benzine, and oil of tur- 
pentine. But as it is difficult to dis- 
solve rubber satisfactorily on a small 
scale, and as the cement may be 
bought ready made at a cheap rate, 
it is hardly worth while to enlarge 
upon its preparation. Those who 
wish to tiy it will probably succeed 
best by cutting pure rubber (not that 
wliich has beeu vulcanised) into very 
thin slices, boiling it in water so as to 
soften and expand it, and then digest- 
ing it in hot coal-tar naphtha, or oil 
of turpentine. Several days are re- 
quired to effect the solution. When 
this cement is used for uniting pieces 
of rubber, the surfaces wluoh are to 
be joined must be fresh ; the surfaces 
should therefore be either pared with 
Bf knife or rasped with a file. They 
may then be coated with the cement, 
pressed firmly together, and exposed 
to a gentle heat for a few days. (2) 
For mending indiarubber shoes, boots, 
and apparatus where the regular 
rubber cement cannot be obtained, 
the foUomng directions have been 
given : Cut 2 lb. indiarubber into thin, 
small slices ; put them in a vessel of 
tinned sheet-iron, and pour over 12 to 
14 lb. of bisulphide of carbon. For 
the promotion of solution, place the 
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vessel in another containing water 
previously heated up to about 86“^ F. 
(30® C.). The solution will take place 
piomptly, but the fluid will thicken 
very soon, and thus render the appli- 
cation difficult, if not impossible In 
order to prevent this thickening, a 
solution of indiarubber and resin in 
apults of turpentine must be added to 
the solution of indiarubber m bisul- 
plude of carbon, and m such quantity 
that the mixture aLfcaina the consis- 
tency of a thin pOvSte. The solution 
of indiarubber and resin in spirit of 
turpentine should be prepai-ed as 
follows * Cut 1 lb. of indiarubber into 
thm, small slices ; heat in a suitable 
vessel over a moderate coal fire, until 
the iniharubber becomes fluid ; then 
add J lb powdered resin and melt 
both materials at a moderate heat. 
When these materials are perfectly 
fluid, then gradually add 3 or 4 lb. 
apii'it of turpentine in small portions, 
and stir well. By the addition of the 
last solution, the rapid tliickeuing and 
hardenmg of tho compound will be 
prevented, and a mixture obtained 
winch fully answers the purpose of 
gluing together rubber sm*faCQ8, etc. 

It is said that a good cement, that 
wQl render indiarubber in any form 
adherent to glass or metal, may be 
made as follows : Some shellac is pul- 
verised, and then softened in 10 times 
its weight of strong ammonia, where- 
by a transparent mass is obtained, 
which becomes fluid after keeping 
some little time, without the use of 
hot water. In 3 or 4 weeks the mix- 
ture IS perfectly liquid, and, when 
apphed, it will be found to soften 
the rubber. The rubber hardens as 
soon as the ammonia has evapoiuted 
again, and thus becomes impervious 
to both gas and liquids. For cement- 
ing the rubber sheet, or tho material 
in any shape, to metal, glass, and 
other such surfaces, this cement is 
strongly recommended. (4) Vugiu or 
native indiarubber is cut with a wot 
knife mto the thinnest possible slices, 
which ai'e then divided by shears mto 
! threads os flno as small twine. A 
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small quantity of the shreds (say ^ 
of the oapacity of the bottle) is then 
put into a wide-mouthed bottle, and 
the latter is three-fourths filled with 
benzine of good quahty, and perfectly 
free from oil. The rubber almost im- 
mediately commences to swell, and m 
a few days, if often shaken, it will 
assume the oonsistenoe of honey. 
Should it be inclined to remain in 
undissolved lumps, more benzine 
must be added. Thinness may he 
coiTeoted by adding more indiarubber. 
A piece of solid rubber no larger than 
a walnut wiU make a pint of the 
cement. It dries in a few minutes, 
and, hy using 3 coats in the usual 
manner, leather straps, patches, 
rubber soles, backs of books, etc., 
may be joined with great firmness. 
(6) Indiarubber, 8 gr. , chloroform, 
600 gr. , mastic resin, 160 gr. The 
indiarubber is dissolved in the chloro- 
form, the mastic is added, and the 
whole is left to macerate for 8 days, 
that being the time ueoessaiy for the 
solution of the mastic. The cement 
IS applied cold on a brush, and is used 
for joimng glass. (6) Very finely- 
divided indiarubber is melted at a 
temperature of 892° F. (200° C ). As 
soon ae fusion oommenoes, the 
quantity of tallow or wax is added, 
taking oare to watch the heat and to 
stir without ceasing When the mass 
IB completely melted, lime, slaked and 
sifted, is added in small mstalments, 
till it amounts to half the quantity 
of the indiarubber. The cement thus 
obtamed is soft ; if the proportion of 
hme be doubled, the cement will be 
harder, but still supple. When the 
compound has acquired a suitable con- 
sistence, the fire is withdraivn, and 
the preparation is finished. This forms 
a good cement for hermetically sealing 
vessels. It does not dry, and remains 
for a long time ductile and tenauious ; 
but it may be made to harden if iieoes- 
sary, by adding 1 part of red lead to 
the quantities indicated. (7) For 
Vulcanised Rubber. Od and sulphur : 
1 of sulphur to 12 of oil gives a sub- 
stance like treacle ; 4 to 12 of oil a 


stiff substance like rubber. To be 
successful in making tlus compound, 
take an iron ladle, such as is used for 
the melting of lead, and fill it not 
more than J full, and place it over a 
clear fire. Owing to a quantity of 
water being held in the oil by tbe 
vegetable matter, it will begin to 
seethe, and, if not closely watched, 
boil over into the fire. After a little 
time it will subside, the surface re- 
maining quite placid, ivith now and 
then little flickers of smoke flitting 
across the surface . Y our sulphur must 
be either roll brimstone or the crude 
sublimed, i.e. not washed or treated 
with acid. If the first, finely powder 
it, and mix by degrees in tbe oil, 
stirring aU the time until incorporated. 
(8) Guttapercha. To make gutta- 
percha cement, melt together m an 
iron pan 2 parts of common pitcii 
and 1 of guttapercha ; stir them well 
together until thoroughly incorpora- 
ted, and then pour the liquid into cold 
water. Wheu cold it is black, solid, 
and elivstic ; but it softens with heat, 
and at 100° F. (38° C.) is a thin fluid. 
It may bo used as a soft paste, or m a 
liquid state, and answers an excellent 
purpose in cementing metal, glass, 
porcelain, ivory, etc. It may bo used 
instead of putty in glazing windows. 

Rubber and Guttapercha.— 
(1) In making a cement one should 
know pretty thorouglily what is to be 
expected of it before they could advise 
upon it. For instance, an ordinary 
rubber cement will hold on a host of 
different surfaces and with the best of 
success, except where there is con- 
tinued dampness. For holding to 
damp walls, or surfaces where there is 
a constant proesure of moisture there 
is nothing equal to Jeffrey's marine 
glue, the formula for which has been 
published and republished all over the 
world. It consists of — 1 part rubber, 
12 parts coal tar, and 2 parts asphal- 
tum. Tho rubber, after having been 
massed, is dissolved in the undistUled 
coal tar, and the asphaltum is then 
added. This glue, as its name indi- 
cates, IS oftentimes used for mending 
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articles at sea, or patches, for instance, warmed as before, by standing in hot 
that are to be laid on surfaces that are water. 

to be under water, and it has been (7) A cement for uniting rubber is 
found to be a moat excellent thing. composed as follows : 100 parts finely 

(2) A guttapercha cement for leather chopped rubber, 16 of resin, 10 of 
is obtained by mixing the following, shellac ; those are dissolved in bisul- 
It is used hot. Guttapercha, 100 phide of carbon. 

parts ; black pitch or asphaltum, 100 (8) Another rubber cement is made 

parts ; oil of turpentine, 16 parts. of 16 gr. rubber, 2 oz. obloroform, 

(3) An elastic guttapercha cement 4 dr. mastic ; first mix the rubber and 
especially useful for attaching the soles chloroform together, and when dia- 
of boots and shoes, os on account of its solved the mastic is added in powder, 
great elasticity it is not hable to break It is then allowed to stand by for a 
or crack whan bent To make it ad- week or two before using. 

hei'e tightly, the surface of the leather (9) An elastic cement is made by 
IS slightly roughened. It is prepared mixing together and allowing to dis- 
hy dissolving 10 parts guttapercha in solve the foDowing : 4 oz, bisulphide of 
100 of benzine. The clear solution carbon, 1 oz. fine rubber, 2 dr. isiu- 
from this is then poured into another glass, ^ oz. guttapercha. This cement 
bottle containing 100 parts linseed oil is used for cementing leather and 
varnish, and well shaken together. rubber, and when to be used the leather 

(4) Davy's universal cement is made is roughened and a thin coat of the 

by meltmg 4 parts common pitch with cement is applied. It is allowed to 
4 of guttapercha in an iron vessel, completely dry, when the two surfaces 
and mixing well. It must be kept to oe joined are warmed and then 
fluid, under water, or in a diy, hard placed together and allowed to dry. 
state. (10) Cement used for ropaii*mg holes 

(5) A very adhesive cement, espeoi- in rubber lx>ots and shoes is made of 

ally adapted for leather driving belts, the following solution * (1) Caoutchouc 
is made by taking bisulphide of carbon 10 parts, chloroform 280 parts. This 
10 parts, oil of turpentine 1 part, and is simply prepared by allowing the 
dissolving in this suffioieiit gutta- caoutchouc to dissolve in the chloro- 
percha to form a paste. The manner form. (2) Caoutchouc 10 parts, resin 
of using this cement is to remove any 4 parts, gum turpentme 40 parts, 
grease that may be present ou the For this solution the caoutchouc is 
leather by placing ou the leather a shaved into small pieces and melted 
piece of rag and then rubbing it over up with the resin, the turpentine is 
witha hot iron. The rag thus absorbs then added, and all is then dissolved 
the grease, and the two pieces are then in the oil of turpentine. The two 
roughened and the cement lightly solutions are then mixed together, 
spread on. The two pieces are then To repair the shoe with this cement, 
joined, and subjected till dry to a first wash the hole over with it, then 
slight pressure. a piece of linen dipped in it is placed 

(6) A solution of guttapercha for over it ; as soon as the linen adheres 
shoemakers is made by taking pieces I to the sole, the cement is applied as 
of waste guttapercha, first xirepared by thickly as required. (‘ Chem. Trade 
soaking m boilmg water t&l soft. It Jl.’) 

is then cut into small pieces, placed in Rubber to metal. — For cement- 
a vessel, covered with coal tar oil, ing rubber or gutta-percha to metal, 
tightly corked to prevent evaporation, Montz Grossman, gives the following 
and allowed to stand for 24 hours. It receipt : Pulverised shellac, dissolved 
is next melted by standing in hot in ten times its weight of pure am- 
water till perfectly flmd, and well monia. In three days the mixture 
stirred. Before using it must be will be of the required cousistency. 
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The ammonia penetrates the rubber 
and enables the shellac to take a firm 
hold, but as it all evaporates in time, 
the rubber is immovably fastened to 
the metal, and neither gas nor water 
vuU remove it. 

Isinglass. — This is probably the 
purest form of gelatine or animal glue, 
and it makes one of the strongest 
cements known. As a cement, it may 
be treated like glue. Prom the fact 
that it is made from the sounds of 
fishes, it is sometimes called fish-glue. 

Ivory, or Mother-of-Pearl. — 
The American or Diamond cement 
unites pieces of ivory with great firm- 
ness, but where a white cement, of 
nearly the same colour as ivory is re- 
quired, the following modification will 
bo found useful . (1) Dissolve 1 part 
of ismglass and 2 of white glue in 30 
of water , strain and evaporate to 
6 parts, then add ^ part of gum 
mastic, dissolved in J part of alcohol, 
and add 1 part of zinc white. When 
required for use, warm and shake well. 
The broken edges to he joined must 
also be warmed. 

Japanese. — This is simplya pasta 
made of fine rice flour, well boded and 
ground in a mortar. 

Jet. — Shellac is the only cement 
used by jewellers for jet articles. 
The broken edges should he made 
warm before applying the cement. 
Should the joint be in sight, by smok- 
ing the shellac before applying it, it 
will be rendered the same colour as 
the jet itself. 

Jevellers’ {and see Armenian). — 
It sometimes happens that jewellers, 
in setting precious stones, break off 
pieces by accident , in this ooee they 
unite the parts so that the joint can- 
not be easily seen, with gum mastic, 
the stone being previously made hot 
enough to melt it. By the same 
medium, cameos of white enamel or 
coloured glass are often jomed to a 
real stone as a ground, to produce the 
appearance of an onyx. Mostio is 
hkewise used to cement false hacks or 
' doublets to stones, to alter their hue. 
Ure. (1) Shellac, melted and run 


into sticks as large as quids. Used 
for joining glass, earthenware, etc. , 
the edges are heated sufficiently to 
melt the cement, which is then applied, 
and the joint is made wliile the heat 
lasts (2) Tears of gum mastic em- 
ployed in the same way. (3) Shellac, 

2 parts , Venice turpentine, 1 part , 
fused tegether and formed into sticks. 
Used as the preceding. 

Labels.— (1) The usual adhesive 
coating for “gum tickets,” is the 
cheaper varieties of gum arabic dis- 
solved m water, apphed with a brush 
and dried. (2) Mix dextrine with 
water, and add a drop or two of glycer- 
ine. (3) Labels that are exposed 
to acid fumes or damp, may he 
attaohed with any good paste, and 
when dry, coated with copal varnish. 
If neatly done, the appearance is very 
good, and moistm'O and acids have no 
action on them. (4) For attacliing 
lahela to tin and other bright metallic 
surfaces, first rub the am-faoe with a 
mixtm'e of munatio acid and alcohol ; 
then apply the label with a very thin 
coating of the paste, and it will adhere 
almost as well as on glass. (6) To 
make cement for attaching labels to 
metals, take 10 parts tragaoanth muci- 
lage, 10 of honey, and 1 of flour. The 
flour appeal's to hasten the drying, 
and renders it leas susceptible to damp. 
(6) Another cement that will resist 
the damp stiU better, hut wdl not ad- 
here if the sm'faoe is gi'easy, is made 
by boilmg together 2 parts of shellao, 1 
of borax, and 16 of water. (7) Flour 
paste to which a certain proportion of 
nitric acid has been added, and heat 
apphed, makes a lasting cement, hut 
the acid often acts upon the metals. 
The acid converts some of the starch 
into dextrine. (8) Dissolve 2 dr. isin- 
glass in 4 oz. distilled vmegar ; add as 
much gum arabio as will give it the 
required consietency. This mucilage 
keeps very well, hut is apt to become 
thinner, when a little more gum may 
he added. (9) Dissolve isinglass in 
vmegar to a pretty thick oonsietenoe 
when warm. This congeals on cool- 
ing, and before it is used should be 
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gently warmed. (10) A capital ad- 
hesive liquid for sticking tickets on 
glass, wood, or papci, is obtained as 
follows : About J oz. line glue wliich 
has been a day before soaked in water, 
and some candy sugar, mth J 02 . gum 
arabio, and 3 oz. water, are placed in a 
small bowl over a spirit lamp, and 
continually stirred till the composi- 
tion thoroughly hoik and diaaolves, and 
the mtiea becomes tliin. When coated 
witli tliis cement and then dried, the 
tdekete, when moistened with the 
tongue, will stick with the greatest ten- 
acity. (11) Destnne, 2 paits ; acetic 
acid, 1 ] water, 6 ; dissolve in a water- 
bath and add 1 part of alcohol. Forma 
on excellent mucilage for stamps and 
labels that are to be kept ready 
gummed. (12) It la said that for the 
labels of aeitzer or soda water bottles, 
the best paste is one mode of good rye 
flour and glue, to which linseed-oil var- 
nish and tui’pentme have been added in 
the proportion of J oz. of each to the lb. 
Tlie paste must bo made quite hot, and 
the oil incorporated with it by thorough 
heatmg. Labelsattachedbythiscement 
do not fall off in damp cellars. (13) 
Soften good glue in water , then boil 
it with strong vmegar, and thicken the 
hquid, during boiling, with fine wheat- 
flour, so that a paste results. (IJ) 
Starch-paato, with which a little Venice 
turpentine has been incorporated while 
it was warm. (16) Paint solution of 
tannin over the spot, let dry, and then 
afiix the label previously gummed and 
moistened. (16) Corrosive Bubhmate, 
126 parts ; whealen flour, 1000 parts , 
absinthe, 600 parts ; tansy, 600 parts ; 
water, 16,000 parts. This cement is 
useful for vessels which are kept in a 
damp place ; the addition of the subli- 
mate retards the destruction of the 
labels. (17) Staich, 100 parts , strong 
glue, 60 parts ; turpentine, 60 parts j 
the whole boiled in water. This 
cement dries quickly. (18) Best j-ed 
sealmg-wax ^ oz., spirits of wme 2 dr., 
and from 6 to 10 drops of muriate of 
tin ; let stand for 36 hours, and stir 
wifcli a glass rod before using. This 
answers for making nearly everything 


adhere to tin ai’ticles. (19) Leather to 
polished zinc. Nothing better than, 
glue, made in the ordinary manner, but 
rather thin, to which is added its oavu 
bulk of Beaufoy’s acetic acid. (20) 
T. A. llicharclfion, the architect, re- 
commends to every 2 tablespoonfuls of 
the best wheatcu flour to add a 
teaspoouful of common moist or brown 
sugar, and a httle corrosive sublimate ; 
the whole to be boiled, and continually 
stirred to prevent getting lumpy, tiU 
of the right thickness. To stop moul- 
diness, a few drops of some essential 
oil, as lavender or peppermint This 
paste is used to make different thick- 
nes.ses of cardboard. In puttmg or 
jointing together, he recommends 6 oz, 
gum arable (best), I oz. or less of 
moist or lump sugar, 1 teaspoouful of 
lavender or other essential oil, and a 
tahlespoonful of gin — the whole to be 
mixed an cold water to the consistency 
of a thick syrup, no heat bemg m any 
way applied. (21) Dissolve 180 gr. of 
best French glue in 180 gr, of water by 
soaking and heating. Then add a solu- 
tion of Igr. of shellacin 6 gr, of alcohol, 
and stir well as long as the solution is 
warm. Mix also 35 gr. of dextrine in 
60 gr. of alcohol and 26 gr of water, 
stir it well in a beaker and place it into 
warm water until the solution is com- 
pleted and has acquired a clear brown 
colour. Mix tliis solution with that of 
the glue, and pour the whole into a suit- 
able form in wliich it may solidify. 
"When wanted for use, cut ofF a Rmall 
piece and liquefy it by warming. 
Labels. — (22) Lehner publishes 
the following foimiula for making a 
liquid paste or gluo from starch and 
acid : Place 6 lb. of potato starch in 
6 lb. (3 quarts) of water, and add I 
lb of pure nitnc acid. Keep it in a 
warm place, stirring frequently for 48 
hours. Then boil the mixture until it 
forms a thick and translucent sub- 
stance. Dilute with water, if neces- 
sary, and filter through a thick cloth. 
At the same time, another paste is 
made from sugar and gum arabic. 
Dissolve 6 lb. gum arabic and 1 lb. 
sugar m 6 lb. of water, and add 1 oz. 
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of mtl'ic acid and heat to boiling. 
Then mix the above with the staroh 
paste. The resultant paste is liquid, 
does not mould, and di-ies on paper 
ivith a gloss. It is useful for labels, 
wi’appera, and fine bookbinders’ use. 
(23) Paper pasted, gummed, or glued 
on metal, especially if it has a bright 
surface, usually comes off on the 
slightest provocation, leaving the ad- 
hesive material on the back of the 
paper, with a surface bright and slip- 
pery as ice. The cheaper description 
of clock dials are printed on paper and 
then stuck on zinc ; hut for years the 
difficulty was to get the paper and the 
metal to adhere. It is, however, said 
to ha now overcome by dipping the 
metal into a strong and hot solution of 
washing soda, afterwards rubbing per- 
fectly dry with a clean rag. Omon 
jmca is then apphed to the surface of 
the metal, and the label pasted and 
fixed m the ordinary way. It is said 
to he almost impossible to separata 
paper and metal thus joined. (24) 
Dissolve 1 oz. gum tragacaiith and 
4 oz. gum arable in 1 pmt water ; 
strain, and add 14 gr. thymol sus- 
pended iu 4 oz. glyooriuo ; finally add 
water to make 2 pints. This makes a 
thin paste suitable for labelling bottles, 
wooden or tin boxes, or for any other 
purpose paste is ordinarily called for. 
It makes a good excipient for pill- 
masses, and docs nicely for emulsions. 
The vei-y small percentage of thymol 
present is not of any consequence. 
This paste wiU keep sweet indefinitely, 
the thymol preventing fermentation. 
It win separate on standing, but a 
single shake will mix it sufficiently for 
use. (26) 4 oz. rye flour, J oz. pow- 
dered gum acacia. Bub to a smooth 
paste with 8 oz. of cold water, strain 
through a cheese cloth, and pour into 
1 pint of 1 Milling water. Continue the 
heat until thickened to suit. When 
nearly cold add ' — 

1 oz. glycerine, 20 drops oil cloves. 
This is suitable for tin or wooden 
boxes or bottles, and keeps sweet for 
a long time. (26) 4 oz rye flour, 1 
pint water, 1 dr. nitrioacid, 10 minims 


carbohe amd, 10 minims oil cloves, 1 
oz. glycerine. Mix the flour with the 
water, strain through a cheese cloth, 
and add iiitnc acid. Apply heat until 
thickened to suit, and add other in- 
gredients when oooliug. This is suit- 
able for bottles, tin or wooden boxes, 
and will not spoil. (27) 8 parts 
dextrine, 2 parts acetic acid, 2 parts 
alcohol, 10 parts water. Mix dextrine, 
water, and acetic acid tu a smooth 
paste, then add the alcohol. This 
makes a thin paste, and is weU suited 
for labelling bottles and wooden boxes 
but 18 not smtable for tin boxes. 

Iiaboratory. — Equal parts of 
pitch, rosin, and plaster-of-Paris united 
by fusion. Used for lining casks for 
holdmg chloride of. liaiB, and for join- 
ing and coatmg the masonry of acid 
chambers, etc. 

Lamps. — The cement commonly 
used for foatoning the tops on petro- 
leum lomps is ploster-of-raris, which 
is porous, quickly penetrated by the 
petroleum, .and soon destroyed. An- 
other cement winch has not this defect 
is made by boiling 3 parts of resin and 
1 of caustic soda' in 6 of water. This 
composition forms a soap, 77111011, when 
mixed with half its weight of plaster- 
of-Paris, sets firmly in about j hour. 
It IB said to be of great adhesive power, 
not permeable by petroleum, a low 
conductor of heat, and hut superficially 
attacked by hot water. Zme white, 
white lead or precipitated ohalk may 
bo used instead of the plaster, but 
when thoyare used the cement will he 
longer in hardening. 

Lead.. — (1) Simply pure white lead 
ground in oU, and used very thick, is 
an excellent cement for mending 
broken crockery ware ; but it takes a 
very long time to harden sufficiently. 
The best plan is to place the mended 
object in some store-room, and not to 
look after it for several weeks, or even 
months. After that tune it will be 
found BO firmly united that, if ever 
again broken, it will not part on the 
line of the former fracture. It resists 
moisture, and a heat not exceeding 
that of boiling water. (2) White lead. 
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ground in oil, a auSicieut quantity ; 
add dry red lead, enough to make a 
atiff putty. Put Uie mass in a mortar 
or on a block of iron or smooth stone, 
and pound it till it becomes soft ; con- 
tinue to add red lead, and pound until 
the mass ivill no longer become Softer 
by pounding, nor stick to the fingers 
At this time it should be of sufficient 
tenacity to stretch out 3 or 4 in. when 
pulled, without parting. The more 
protracted the poundmg, the softer, 
finer, and more tenacious the cement 
becomes. Interpose this putty between 
the flanges of steam-pipa joints, taking 
core to put a thin grummet of packing 
or wiokmg around the diameter of the 
bore, to keep the cement from squeez- 
ing through when the flanges are 
screwed together. It is indestructible 
by steam or water, and makes the best 
joint known to the engineer. (8) Mix 
2 parts finely powdered litharge with 
1 of very fine sand, and 1 of quicklime 
which lias been allowed to slake apon- 
taneouely by exposure to the air. This 
mixture may ha kept for any length of 
time without injuring. In using it, 
a portion is mixed into paste with lin- 
seed-oil, or, atlU better, boiled linseed- 
oil. In tliis state it must be quickly 
applied, as it soon becomes hard. (4) 
Molir’a. Equal parts litharge and 
bnokdust miule into a paste with lin- 
seed-oil, apphed, and a Uttle sand 
dusted over. (6) Serbat's. Sulphate 
of lead calcined and ground, 72 parts , 
peroxide of manganese, 24 parts , lin- 
eeed-oil, 13 parts ; intimately mixed. 
This lute is soft, and will remain in 
that state indefinitely. For use, it 
only needs to be rubbed up between 
the hands. It may be advantageously 
employed in boilers, steam engines, 
etc., it sets perfectly, and does not 
soften under the influence of heat, but, 
on the contrary, becomes very hard, 
especially if oai'e be taken to pass a hot 
iron over the joints. A sudden leak 
may be stopped immediately, by apply- 
ing some of this lute under a hot iron. 
It is preferable to red lead. 

Leather. — (1) Common glue and 
isinglass, equal parts, soaked for 10 


hours in just enough water to cover 
them. Bring gradually to a boiling 
heat, and add pure tannin until the 
whole becomes ropy, or appears like 
the white of eggs. Buff off the sur- 
faces to be joined, apply tills cement 
warm, and clamp firmly. (2) Mix 
10 parts bisulphide of carbon with I 
of oil of turpentine, and then add 
enough guttapercha to make a tough 
thickly-flowing liquid. One essential 
pre-requisite to a thorough union of 
the parts consists in freedom of the 
surfaces to he joined from grease. 
This may be attained by laying a cloth 
upon them and applying a hot iron for 
a time. The cement is then apphed 
to both pieces, the surfaces brought 
into contact, and pressure applied 
until the joint is diy. (S) Another 
leather cement is made of guttapercha 
dissolved in bisulphide of carbon, the 
mixture being about the thickness of 
syrup : the parts to be oemeutsd must 
be well coated, so aa to fill the pores 
of the leather ; then heat the cement 
ond join the ends, hammering the 
parte until the cement is cold. (4) 
To cement leather to metal • "WaBh 
the metal with hot gelatine , steep 
the leather in an infusion of nut galls 
(hot), and bring the two together. 
(6) 1 lb, guttapercha, 4 oz. india- 
rubber, 2 oz, pitch, 1 oz. shellao, 2 oz. 
linseed-oil ; melted together ; it 
hardens by keeping, and needs re- 
melting for use. (6) Leather to 
metal . (a) melt together equal parte 
asphalt and guttapercha, and apply 
hot under a press, (i) F. Bieburger 
recommends the following process by 
Fuchs. Digest 1 part crushed nut- 
galls -with 8 distilled water for 6 hours, 
and strain ; macerate glue with its 
own weight of water for 21 hours, and 
dissolve , spread the warm infusion of 
the galls on the leather, and the glue 
on the roughened metaUic surface ; 
apply the prepared surfaces together, 
and dry gently ; the leather then 
adheres so firmly to the metal that it 
cannot be removed without tearmg, 
(' Polyt. Notizblatt.’) (7) Leather to 
Paatoboard. Strong glue, 50 parte, 
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is dissolved with a little turpentine in 
a sufficiency of water, over a gentle 
fire , to the mixture is added a thick 
paste made with 100 parts of starch. 

It is applied cold, and dries rapidly. 
(8) A good cement for sphciug leather 
for straps is gutta-percha dissolved in 
bisulplnde of caihon, until it is of the 
thickness of treacle ; the parts to bo 
cemented must first be well thinned 
down, then pour a small quantity of 
the cement on both ends, spreading it 
well so as to fill the pores of the 
leather, warm the parts over a fire 
for about lialf a minute, apply them 
quickly together, and liammer well 
The bottle contaimng the cement 
should be tightly corked and kept in 
a cool place. 

Letters, Cements for Fasten- 
ing'. Metal Letters upoii Olass^ 
Mao'UCi Wood, eio.— (1) Mix copal 
varnish, 15 parts ; boded linaeed-od, 

6 j oil of turpentme, 6 ; and glue, 5. 
The glue is dissolved by placmg the 
mixture in a water bath Wlien solu- 
tion 18 complete, 10 parts of slaked 
lime are added. (2) Mis 16 parts of 
a varnish prepared from sandarac and 
white resm with 5 parts of Imseed-oil, ^ 
boiled 'vith litharge, and 5 parts of 
oil of turpentine', To this add 5 parts | 
of marine glue, and after dissolving 
tins mixture on a water bath add 10 
parts of flake white and white-lead. 
(3) Mix 16 paints of copal varnish pre- 
pared with an addition of resin and 
D parts of oil of turpentme with 2 
parts of powdered isinglass, 5 of sifted 
iron filings and 10 of washed clay or 
ochre. (4) Mix 16 parts of copal 
varnish prepared with gum lac, 5 of 
linseed-oil boiled with litharge, 8 of 
solution of caoutchouc in tar oil, 7 
of tar oil with 10 of Roman cement 
and plaster of Paris. (6) Brass letters 
may be secui’ely fastened on glass panes 
with a cement composed of, litharge 
2 parts, white lead 1, boiled Imseed- 
oil 3, gum copal 1. Mix just before 
using. It forms a quickly drying and 
seem e cement. 

Poroddin Letters, — Mix 80 parts of 
starch and 100 of pulverised chalk 
1 


With equal parts of water and alcohol, 
together with the addition of 30 parts 
1 of Venetian tui*pentme. Caie must 
be had to agitate the mass with a stick 
BO as to insure its homogeneity. 

London — Boil a piece of Glou- 
cester cheese thi’ee times in water, 
each time allowing the water to eva- 
porate. Take the paste thus left and 
thoroughly incorporate with dry quick- 
lime. It will mend glass, wood, china, 
etc., very effectually. see 

Casein.) 

3yraliog*any, — The following lutes 
are used to atop holes and cracks in 
mahogany furniture . (1) Beeswax, 

4 oz. . melt and add Indian red, 1 oz. , 
and enough yellow ochre to produce 
the requmed tint (2) Shellac melted 
and coloured as above, very hard, 

Marble. — (1) Kcends, Baked 
gypsum or plaster-of-Paris, steeped m 
a satuiated solution of alum, and then 
recalcined and reduced to powder. 
For use it is mixed up \vith water as 
ordmary plaater-of-Pans. This pre- 
paration forms a stucco, rather than a 
cement. It takes a high polish, and 
when coloured is very beautiful, but 
does not unite pieces as strongly as : 
(2) An excellent cement for mending 
marble or any kind of stoue, is made 
by mixing 20 parte of litharge and 1 of 
freshly bui’ned lime in fine £7 powder. 
This is made into a putty by linseed- 
oil. It sets in a few hours, having the 
appearance of hght stone. (3) Resin, 
8 parts ; wax, 1 ; plaster-of-Paris, 4 ; 
mix by fusion. The pieces to be 
joined must be made hot. (4) Lao 
coloured to imitate the moi’ble , may 
be mixed with marble dust passed 
through ft silken sieve. (5) W. F. 
Reid gives the followmg. Begin mth 
the raw gypsum in lumps of moderate 
size, burning them at the usual tem- 
perature (below red heat) The solu- 
tion of alum should contain 1 part of 
j this salt in 10 of water. There is no 
difficulty in dissolving this quantity if 
the water be previously heated and the 
alum coai-sely pulverised. By immers- 
ing the lumps of burnt gypsum in tliis 
solution while they are still warm, and 
s 
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leaving them in it for about 16 minutes, 
they will hocouiB thoroughly saturated ; 
with the liquid. They should then he 
allowed to drain and again burnt, but 
this time at a red heat. Gypsum 
which has been treated in tine way, 
forms, when pulverised, a slow-setting 
cement which ultimately attains great 
hardness, and has frequently been 
used for malcmg paving tdes, especially 
in Italy. (6) Into a solution of chlor- 
ide of zinc, sp.gr. 1 ■ 490 to 1 • 062, is 
inti oduced, 3 per cent, of borax or sal 
ammoniac ; when this is dissolved, 
ojcide of zinc, which has been subjected 
to a red heat, is added, till the mass 
attains the desued consistence This 
cement becomes as hard as marble, and 
may ba used for moulding. (7) 12 
paita Portland cement, B slaked lime, 

6 fine sand, 1 infusorial earth, and mix 
into a thick paste with sdicata of soda. 
The object to ba cemented need not ba 
warmed The cement sets m 21 hours, 
and the fracture can then liardly ba 
detected. The oameiited portions are 
liarder tlian the rest, and the fracture 
cannot by any chance be reopened. 

(‘ Polyteoli. Oentralblatt. ) 

Marine Glue (and see India- 
ncBBBn), — Marine glue is probably the 
strongest cement known, and when 
well made and properly applied, it is 
capable of uniting wood, metal, glass, 
leather, etc. , with a strength and dura- 
bility that is astonishing. It is a com- 
bination of shellac and mdiaruhher in 
proportions which vary according to 
the purposes for which the cement is 
to be used. Some is very hard, some 
quite soft. The degree of softness is 
also regulated by the proportion of 
naphtha used for dissolvmg the india- 
rubber and shellao. It is difficult to 
prepare it on the small scale. The 
following is the formula for the ordi- 
nary variety : (1) Indiarubber (out 
small), 1 part ; coal-tar naphtha, 12 ; 
digest in a covered vessel with heat 
and agitation, and when the solution 
is complete, add of powdered shellac, 
20 parts. Contmue the heat and 
stirring until perfect liquefaction has 
taken place, and pour the fused mass, 


whilst still hot, on slabs of polished 
' metal or atone so as to form thin 
sheets. When used it is to be lieated 
to its melting-point, 24S° to 260° F. 
(120° to 121° C.), in an iron vessel, 
and applied in the liquid state with a 
biTish. Great care and considerable 
experience are necessary to enable any 
one to use this cement. If the sohd 
cement he heated but a very few 
degrees above its melting-point, it 
crumbles and becomes useless. One 
may succeed by cutting it in shreds, 
placing these between the parts to he 
joined, and heating the whole until the 
glue can he pressed mto uniform con- 
tact with the entire surfaces. Some- 
times it is Convenient to use a form of 
the glue which is more fluid, from con- 
taining more naphtha. The following 
formula; answer m such cases, but ore 
not as strong as the ordinary marine 
glue. (2) Dissolve 3 parts shellao, and 
1 of indiarubber, in separate vessels, 
in ether free from alcohol, applying a 
gentle heat. When thoroughly dis- 
solved, mix the two solutions. Use 
rectified sulphuric ether that has been 
washed to remove alcohol and acidity, 
and indiarubber that bos not been vul- 
canised. When the indiarubber has 
become well softened by the ether, 
break it up into small pieces, and stir 
well until a bomogeneous soft mass is 
obtained. It will be as well to cut the 
rubber into small pieces, before pouring 
the ether on, but the mass must Iw 
frequently and well stirred. Pour the 
so ution of shellac mto that of the 
rubber, and incorporate them thor- 
oughly by stirring. This is a modifi- 
cation of the famous marine glue, and 
resists the action of water, both hot 
and cold, and most of the acids and 
alkalies. If the glue be thinned by 
the admixture of ether, and applied as 
a varnish to leather, along the seams 
whore it is sewed together, it renders 
the joint or seam water-tight, and 
almost impossible to separate. (3) 
The following recipe, taken from ‘ New 
Remedies,’ is said to yield a strong 
cement ■ 10 parts of indiarubber are 
1 dissolved in 120 of benzine with the 


CuioiifTS AJiD Lutes ; Marine Glue, Masons. 


259 


aid of a gentle heat. When the solu- 
tion IS complete, which sometimes re- 
quu-es 10 to 14 days, 20 parts of 
asphalt are melted in an iron vessel, 
and the indiarubher solution is poured 
in very slowly, in a fine stream, and 
under continued heating, until the 
mass has become homogeneous, and 
nearly all of the solvent has been 
driven off. It is then poured out and 
cast into greased tin moulds. It 
forms dark brown or black cakes, which 
are very hard to break. This cement 
requires considerable heat to melt it ; 
and to prevent it from being burnt, it 
is best to heat a capsule containing a 
piece of it first on a water-bath, until 
tlie cake softens and begins to be liquid. 
It is then carefully wiped dry, and 
heated over a naked flame, under con- 
stant Stirling, up to about 300° F. 
(149° C.b The edges of the article to 
be mended should, if possible, also be 
heated to at least 212° F. (100° C.), 
BO as to permit the cement to be 
applied at leisure and with care. The 
thinner the cement is applied, the 
better it binds. (4) ludiarubber, 16 
to 20 gr. ; ohloroform, 2 fl. oz. ; dis- 
solved ; powdered mastic, J oz. , is 
added. The cement must be kept well 
ooiked, and in a cool place, to prevent 
loss by evaporation. (6) Finely divided 
indiarubber, 1 part, is dissolved in 
naphtha oU, or crude naphtha, 40 parts. 
The solution is not completed in less 
than 10 or 12 days, and, in order to 
facilitate it, the mixture should be 
repeatedly agitated. To it, is then 
added gum lao, m the proportion of 
2 parts by weight of lao to 1 of solu- 
tion. The compound is then placed 
in an iron vessel over a tire, and con- 
stantly thinned till it becomes homo- 
geneous. It is then poured on a cold 
surface, such as a slab of marble or a 
flag-stone, and left till cool, when it is 
broken up and put by for use. The 
indiarubber is sometimes omitted, in 
which case, the proportions will be 1 
port of naphtha and 2 of lac. When 
required for use, the cement is heated 
at a tempeiatnre not exceeding 212° 
to 230° F. (100° to 110° C.). in a thick 


vessel of copper or cast iron, and is 
brushed in thin and even layem on the 
sm-faces to be joined ; these are then 
brought into close contact, and 
strongly pressed. If the eurfuces are 
BO wide that the cement becomes cool 
before the operation is finished, it is 
well to pass a hot h'on — say at about 
140° F. (60° G.) — over it. It is valu- 
able, not only for repairing broken 
wood, but also for oemeuting the 
moulds used in foundries, for caulking 
ships, for joining blocks of marble or 
granite, and for uniting wood and iron. 
It can be made as hard as deshed, by 
iucreasmg the proportion of lac. 
With the addition of bichloride of 
mercury dissolved in wood spirit, this 
cement might, with economy, replace 
the copper sheathing of ships. Wood, 
iron, plaster, and brick, to which it is 
applied, assume a varnished appear- 
ance ; timber is rendered free from the 
attacks of mseots and from liability to 
rot, and ii’on is preserved from rust. 

Masons’. —(1) 20 lb. clean river 
sand, 2 lb. litharge, 1 lb, quicklime, 
sufficient hnseed-oil to form a thin 
paste. Used for joining fragments of 
atone. (2) ffad’s, S parts well-dried 
and powdered clay, 1 of iron oxide, 
mixed together and made into a stiff 
paste with boiled oil. Used for work 
required to harden under water. (3) 
For grotto work. Commonest sealing- 
wax. (4) An excellent cement for 
foot-walks, and for all uses which re- 
quire exposure to the weather or to 
dampness, is described in ‘ Der Prak- 
tisclie Maschinen-Constructeur . ’ It 
is mode by thoroughly stirring Portland 
cement or good hydraulic lune into a 
warm solubon of glue, so as to make 
A thick paste, and applying it imme- 
diately, In three days it acquires ex- 
traordinary hardness and tenaoity. 
It is an excellent cement for joining 
the porcelain heads to the metal spikes 
which are used as ornamental naUe . (6) 
Fahuejelm recommends a mixture of 
76 parts of carefully washed chalk and 
26 parts of washed kaolin, to be first 
calcined to red heat, and afterwards 
ground. The powder is then snow 
B 2 
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white, or, if the heat baa been too 
great, it has a bluish ahade. Either 
alone, or with a small percentage of 
gypsum, it makes an excellent hy- 
draulic cement. (6) 1 part yellow 
Botany Bay gum, 1 of briokduat, 
melted together. For stoneware. (7) 
00 parts chalk, 20 of lime, 20 of salt, 
10 of Bamaay sand, B of ii'on filings, 5 
of clay ; ground together, and calcined. 
Beale’s. (8) 3 parts clay, 1 of slaked 
lime, mixed, exposed for 3 hours to 
full red heat, and ground to iiowdor. 
Bruyere’s hydrauhc. 

Mastic (various). — (1) Pulvorised 
baked bricks, quicklime, and wood 
ashes, equal parts ; mix thoroughly, 
and dilute with olive-oQ ; this maetic 
hardens almost immediately in the aar, 
and never cracks beneath water. 

Mastio for wood block floors. — (a) 
This consists of 3 parts pitch and 1 
part Stockholm tar heated together 
and used hot. The mixture is poured 
into a wooden tray and each floor block 
dipped to the depth of the key, then 
pressed down in position. In some 
oases the mixture is poured on floor 
and the blooks pressed on to it This 
is more comfortable to the liands, but 
not so good in results unless the man 
is experienoad in his work. About 6 
quarts is allowed to a square. (6) Coat 
the concrete or cement floor with 
Stockholm tar, then lay blooks with 
mastic composed of 100 parts asphalt 
to 1 part Stockholm tar, melted to- 
gether and used hot. (c) 2 parts 
Stockholm tar, 1 part pitch heated to- 
gether and thickened a httle with 
about i*ir-th quioklime. 

M<isiw for bedding wood sills on 
stone, etc. — (a) 3 parts dry rod lead, 
and 3 parts sharp clean sand, to winch 
is added 2 parts ground lias lime. 
Mix dry, then make into a stiff paste 
with boiled hnsead-oil. (6) I part dry 
red lead, 8 parts dry brick dust, mixed 
to a paste with boiled linseed-oU. In 
applying see that surfaces are clean 
and dry, then coat with boiled oil and 
use the mastic as putty would be used. 

Mastic for kitchen range and stove 
work — Pino sharp sand, 28 lb. ; pow- 


dered litharge, 14 lb. ; quioklime, 41b.; 
hnseed-oil to make a mass like putty. 

Mastic OemciU for Covering the 
Fronts of Houses . — 50 parts, by mea- 
sui'e, of clean dry sand, 60 of lime- 
stone (not burned) reduced to grains 
like sand, or marble dust, and 10 
parts of red lead, mixed with as much 
boiled linseed-oil ns will make it 
slightly moist. The bricks to receive 
it should be covered with 3 coats of 
boiled on, laid on with a brush, and 
Buffered to diy before the mastio is put 
on. It 18 laid on with a trowel like 
plaster, hut it is not so moist. It be- 
comes bard as stono m a few months. 
Care must be exercised not to use too 
much oil. 

Serhat's Mastio . — Finely pulverised 
sulphate of lead is pounded together 
with 1 part of old huseed-od in a suit- 
able apparatus. Repeat the operation 
twice, adding each time 1 part of 
finely pulverised pyrolusite. It is 
then preserved in a stone vessel closed 
with wet bladder. Another direction, 
for preparing this mastio is as follows ; 
Triturate 5 parts of zinc oxide and 6 
of sulphate of lend with about 4 of 
liuseed-oil, then odd gradually 10 parts 
of finely ground pyrolusite and a like 
quantity of ooloothar, and pound the 
whole in a coat-iron mortar with an 
iron pestle, adding gradually 100 parts 
more of pyrolusite and a like quantity 
of colcothar. The cement is good 
when Buffloiently thick, and at the 
same time so flexible that it can be 
rolled out between the fingers without 
breaking. If the cement has become 
hard add some more oil and work it 
thoroughly with the iron pestle. 

Meersohauiia.— (1) The best ce- 
ment for joining pieces of meorsohaum, 
is Fgg Cement, which see. (2) Garlic, 
crushed to form a sort of dough, is 
rubbed over the surfaces of the meer- 
schaum to be united ; the latter are 
then bound tightly together with fine 
wire, and boiledm milk forhalf anhour. 
(3) Quicklime is mixed to a thick cream 
with the white of an egg. These ce- 
ments will also join fragments of glass 
or China, 
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Metal to Glass, Stone, Etc. — 
For attaching metal plates, such as 
letters, etc., to flat sheets of glass, the 
following may he used ■ (1) Copal 
varmah, 16; drying-oil, 5 ; turpentine, 
3. Melt in a water-bath and add 10 
parts slaked lime. (2) Copal varmah, 
16 parts ; boiled linaeed-oil, 6 ; Venice 
turpentine, 5 ; glue, melted in the 
smallest possible quantity of water, 6 
parts. Melt together and add 10 parts 
of powdered quicklime. (3J Carpen- 
ter’s glue, 4 parts ; Venice turpentine, 
1. (4) Eosm is melted, and mto it is 

stirred oalcmed plaster till the mass is 
reduced to a paste, to which is added 
boiled oil, in Buffioiant quantity to bring 
it to the consistence of honey. It is 
applied warm. (6) Into melted rosin, 
180 parts, are stirred burnt umber, 30 
parts ; calcined plaster, 16 parts ; 
hoUed oil, 8 parts. (6) Hosiu, 4 to 6 
parts ; wax, 1 part ; oolcothar, 1 part ; 
the whole melted together. A little 
powdered plaster is often added. (7) 
Sandarao or gahpot varnish, 16 parts ; 
boiled liuseed-oil, 6 parts ; turpentine, 
pai-ts , essence turpentine, 2J parts; 
marine glue, 6 parts ; pearl wlute, 
6 parts , dry carbonate of lead, 6 
parts ; mixed. (8) Copal or lac var- 
nish, 16 parts ; di'ying oil, 5 parts ; 
indiarnbher, or guttapercha, 4 parts ; 
coal oil, 7 parts , Roman cement, 6 
parts ; plaster, 6 parte. (9) Copal or 
rosin varnish, 16pait3 ; turpentine, 2J 
parts ; essence of turpentine, 2J parts ; 
fish isinglass, in powder, 2 parts ; iron 
filings, 3 parts ; ochre or rottenstone, 
10 parts. These cements are much 
used for fixing metallic letters to glass, 
marble, or wood. The two following 
are particularly good for uniting brass 
and glass ; (10) Caustic soda, 1 part ; 
rosin, 3 parts ; plaster, 3 parts ; water, 
6 parte, the whole is boiled. This 
compound hardens at the end of half 
an hour ; the hardemug may bo 
retarded by replacing the plaster by 
zinc white, white lead, or slaked lime. 
(11) Fine litharge, 2 parts ; white lead, 
1 part ; copal, 1 pait ; boiled Imseod- 
oil, 3 parts , the whole is triturated 
together. (12) For joining metalho 


surfaces, where soldering is inconveni- 
ent, recourse may he had to a composi- 
tion formed in the following way ; 
Pure and finely divided copper, such 
as that obtained by the reduction of 
sulphate of copper with zinc clippings, 
20 to 36 parts, according to the degree 
of hardness desired in the cement, dis- 
solved in a sufficient quantity of sul- 
phuric acid to make a thick paste ; 
with this is incorpoi'ated, by tritura- 
tion in a mortar, mercury, 70 parts. 
The mass is soft, but hardens at the 
end of some hours. For use it is 
heated to 212° F, (100° C.), and pow- 
dered in an iron mortar heated to 302° 
F. (160° G.) ; it then assumes the con- 
sistence of wax, and is harder in pro- 
portion as it contains more copper. It 
adheres strongly on drying. (18) To 
obtain a cement suitaWe for joining 
metals and non-metellio substances, 
mix hquid glue with a suffloieut quan. 
tity of wood-ashes to form a thick 
mass. The ashes should he added in 
small quantities to the glue while 
boiling, and constantly stirred. A 
sort of mastic is thus obtained, which, 
applied hot to the two surfaces that 
are to be joined, makes them adhere 
firmly together. (14) A similar sub- 
etanoe, may he prepared by dissolving 
in boiling water, 2| lb. of glue and 2 
oz. of gum ammoniuoum, adding, in 
small quantities, about 2 oz. of sul- 
phuric acid. 

Microscopical. — A cement in- 
vented by Dr. J. G. Hunt, is prepared 
ns follows : Take dammar gum, any 
quantity, and dissolve it in benzole ; 
rfter obtaining a solution just thick 
enough to drop readily from the brush, 
add enough of the finest dry oxide of 
zinc previously triturated in a mortar 
with a small quantity of benzole, until 
the solution becomes white when 
thoroughly stiiTod. If not too much 
zinc has been added, the solution will 
drop quickly from the brush, flow 
readily, and dry quick enough for con- 
venient work. It ivill adhere, if worked 
properly, when the cell cover is pressed 
down, even when glycerine is used for 
the preservative medium , keep in an 




alooUol-liimp bottle with a tight hd and 
secure the brush for applying the 
cement in the lid of the bottle. Its 
advautages lie in the circumstance 
that the glass cover can be placed 
upon the ring of it whilst still fresh 
and soft, and that in drying it adheres 
to both cover and slide, so as to form 
a joint between them of the width 
of the ring of comeat, and not, os with 
asplialtum, gold-sine, etc., simply at the 
edge and upon the outside of the cover. 
The method of mounting with it is 
as follows ; A ring of any desired size 
is mode by means of an ordinary Shad- 
bolt’s turntable, upon a slide, which 
is then placed to one side to dry , when 
required for use, the specimen, cover, 
etc. , being all prepared and ready, the 
shde is again placed upon the turn- 
tablo, and a new ring of cement put 
directly upon the old one. The speci- 
men IS immediately placed within the 
cell thus formed, and the requisite 
quantity of carbolated water placed 
upon it. The cover which must he 
large enough to entirely or nearly 
cover the cement ring, is now picked 
up with the forceps, the under side 
being moistened by the breath to pre- 
vent adhesion of am-bubbles, and care- 
fully placed iu position. It is now to 
be carefully and equably pressed down 
with some force ; by this any supor- 
fluoua water is squeezed out, and the 
cover is forced down into the cement, 
winch rises as a little ring around its 
edge. The pressure is best made with 
a stiff needle, at first on the centre, 
and then upon the edges of the cover, 
which may finally be made elowly to 
revolve beneath the needle point. 
The slide may then be put aside to 
dry ; or, better, an outside ling of the 
cement put over its edge in the usual 
way. If time be an object, and only 
a shallow cell he required, the first 
ring of cement may he dispensed with, 
and the whole mounting he done in a 
few minutes. (2) According to Dr. L. 
Heydenreich of St. Petersburg, the 
bast cover-glass should bo : (a) 

Absolutely hermetic, and should not, 
under any circumstances, require re- 


newal every year. Two or tlu-ee coats 
of the cement, applied at short inter- 
vals after an object IS mounted, should 
permanently seom-e and preserve the 
object, (b) It should be as hard as 
glass, or, if possible, harder, (o) It 
should not crook nor become detached, 
and should be so solidly adherent as to 
be less likely to break than the gloss 
to which it is attached. And (if) It 
should be msoluble m water or glyce- 
rine, or m any liquid used os an immersion 
medium with objectives. Notwith- 
standing the large number of cover- 
glass cements already known and m 
use, he thinks another should be sought 
for — one which shall conform to the 
foregoing requii'ements. We have 
oommeroial varnishes, which are very 
hard and durable. Some of them, 
used in the finishuig of oairiages, are 
found, after the lapse of a year, to be 
m the same condition as when first 
applied. The variiish used on tin pans 
iualbumen factories remains unchanged 
for a year, although subjected daily, 
for many hours, to a temperature of 
100° R. (267° P.). These and similar 
varnishes are made of resins, copal, or 
amber. Of all resins, amber and some 
kinds of copal are the hardest. Copal 
varnish is both hard and elastic , amber 
varnish is harder than copal, but not 
so elastic, and is, consequently, more 
brittle- hence, for a cover-glass cement, 
a mixture composed of both should be 
used. Only the best and olearest 
kinds of amber (the opaque pieces con- 
tain various kinds of mmerals), and 
only the hardest kind of oopal — that 
is, the East-India or Zanzibar copal — 
should be selected for cover-glass 
cements. Zanzibar oopal is taken from 
the earth in flat, disc-shaped pieces, 
varying in dimensions from the size of 
a pea to the size of the human hand ; 
is colourless, yellow, or of a dark red- 
brown colour, and transparent ; the 
surface, rough. Bombay copal comes 
in larger pieces, is of a yeUowish-red 
colour, has, when broken, a smooth, 
glassy surface, and is hut very shghtly 
inferior m qu^ity to the copal of Zan- 
zibar. Sierra-Leone copal comos in 
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small, ball-sliaped pieces, about 1 in. 
in diameter, or in pieces resembling 
drops in shape. All the other kinds 
are softer than those just described. 
The boat solvent for ream, and the one 
which possesses the moat adhesive 
quahty, is hnseed-oU varnish, made of 
pure, old liaseed-oU. Neither alcohol, 
ether, chloroform, nor any other 
quickly evaporating menstruum should 
be used. In order to hasten dessioa- 
tiou of the resin, and to obtain for the 
cement the proper consistency, an 
ethereal oil which, upon drying, will 
leave a surface perfectly even, should 
be added to the mixture ; and oil of 
lavender, either alone or mixed with 
linseed-oil varnish, is suitable for these 
purposes. The resins being thus dis- 
solved in linseed-oil varnish until the 
solution attains the consistency of 
syi-up, oil of lavender should be added 
until the mixture becomes thin 
enough to use in mounting microscopi- 
oal objects — and the cement is finished. 
The property of adhering to gloss is 
increased in the cement by adding to 
it a small quantity of cinnabar ; but 
such addition causes it to dry less 
rapidly. In a week from the tune of 
using it the cement becomes dry, and 
so firm that the finger-nail will make 
but a slight impression on it. _ For 
months it remains in this condition. 
At the expiration of a year, it is veiy 
liard, and has a glassy surface. 

So much for the component ports. 
The preparation of this cement being 
somewhat diffloulb it would perhaps be 
advantageous to buy the varnishes ready 
made, and then proceed as follows ' 
Taking equal parts of the best, clearest, 
and liardest amber-varnish and oopal- 
varnish, mix them and heat until all 
the turpentine has disappeared. This 
win require a temperature of 100° to 
160° B,. (267°-370° Fahr.), As soon as 
all the turpentine has evaporated, re- 
move the msh from the flame, allow it 
to cool somewhat, and then add oil of 
lavender to the liquid in proportion of 
i to 1 ; mix well, and allow the entire 
moss to cool thoroughly. The process 
is terminated by addmg from 20 per 


cent, to 40 per oent. of artificial cinnabar 
(rosin with cinnabar), which should he 
very carefully and thoroughly rubbed 
in. The best method for rubbing in the 
cinnohor is that employed in the pre- 
paration of flue oil-paints. Should the 
cement when finished he too thick for 
use, as much oil of lavender as will give 
the requued fluidity may bo added. 

I The component parts and theii- pro- 
portions would then he as follows ; — 

Amber .... 26 parts. 

Copal 26 , , 

Liuseed-oil varnish . 60 „ 

Oil of lavender . . 60-80 , , 

Artificial emuabar . 40-60 ,, 

Dr. Heydenreich continues his article 
by describing the manner m which the 
cement should be applied, but os his 
method is the same as that employed m 
the use of Canada balsam and other 
cover-glass cements, and, consequently, 
familiar to all miorosoopists, it is not 
necessary to make a note of it. How- 
ever, he advises, m order to secure a 
perfect mount, that a second ring he 
made after the first or second week 
from the time of mounting ; and a 
third, after the first or second month ; 
each additional ring to bo slightly wider 
than the preceding one. (And see 
Canata Balsam.) 

Milk.. — This cement is not so gene- 
rally known as it ought to be. It is 
the simplest and best domestic cement 
for repairing china and crockery. The 
process consists simply in tying the 
paits firmly together and boiling them 
in skimmed milk . The tying together 
of the pieces of a round cup or bowl is 
not a very simple matter, but it can be 
done by going the right way to work. 
Fir^t, arrange the parts in their proper 
positions, and, if a bowl, set it mouth 
down, as the pieces will keep their 
arrangement best in this position. 
Then wind stout tape round the 
article, so as to hold the pieces to- 
gether. Tape is for better than twine, 
and pieces should be kept for this 
purpose. It is easy to draw the tope 
tight until we come to tie the ends, 
and then special devices must be used. 
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When aufficient tape has been wound 
round tho artiolej let one person hold 
it from slipping by pressing a finger 
firmly on each end, and then let an- 
other person tie the ends in a fiim 
knot, but leaving the tape so loose from 
the article that a pencil or stout skewer 
may be passed under it. Then by twist- 
ing the skewer the tape is tightened in 
the same way tliat a surgeon compresses 
an artery with his tourniquet, and by 
passing the fingers over the tape, and 
smoothing it forward toward the ends, 
all the pieces may be pressed together 
mth a ^Tuness that cannot be obtamed 
in any other way. The article should 
now be placed in a pan of cold milk 
(skim-milk is the best and cheapest), 
which should be gradually heated to 
the boihng-point, and kept at this tem- 
peratm'e for some time — say J to 1 hour 
—care being taken not to allow it to 
burn. The articles are allowed to cool 
in the milk, and when taken out are 
wiped dry and allowed to stand for a 
day or two until the cement has become 
quite hard. They may then be washed 
off with warm water, and the parts 
will be found to be strongly cemented 
together. The same milk may be 
used again, but not \vith such good 
effect. Generally, however, it is pos- 
sible to pack quite a numbei of articles 
in the pan m the first place, especially 
if they^can be “ nested,” or placed one 
within the other. 

Mucilage. — Stir lb. potato 
starch into 3 pints cold water and add 
2 oz. pure nitric acid. Let stand in a 
warm place for about 2 days, stirring 
occasionally. Nest boil until the mass 
becomes tluck and translucent, after 
which dilute with water if required 
and filter through cloth, 

Naturalists'. — Consists of muci- 
lage of gum arabic, thickened with 
starch powder or farnia, ivith the 
addition of a little lemon - juice. 
Sometimes the mucilage is used 
alone. This cement is employed 
by naturalists, for mounting speci- 
mens ; by artificial flower makers , 
by confectioners, to stick ornaments 
on their cakes, etc. 


Opticians'. — The cements ob- 
tamed from tlie following formula} 
are used by opticians for fixmg lenses, 
prisms, etc., to chucks and holders, 
while they are being ground. (1) 
Pitch, 5 parts ; wood ashes, 1 ; tallow, 
1, less or more, accordmg to the tem- 
peratuie of the seoaou. (2) Shellac 
softened with rectified spirit or wood 
naphtha. (3) Beeswax, 1 oz. , ream, 
16 oz. , melt and add 6 oz. of whiting 
previously heated red hot and still 
warm. (4) Eesm, 1 lb ; melt and 
add diy and warm plaster 4 oz. This 
forms a very strong cement for rough 
purposes, 

Parabolic.— This is a variety of 
casein or cheese cement, prepared as 
follows ; Curdle akim-milk with rennet 
or vinegar, press out the whey, and 
dry the curd by a very gentle heat, but 
08 quickly as possible. When qmte 
dry, grind it in a pepper or cofiee mill, 
and triturate it in a mortar until re- 
duced to a veiy fine powder, Wj-g 10 
parts by weight of this powder with 1 
of quiokhme, also in very fine powder, 
and to eveiy ounce of the mixture add 
6 or 0 gr. of camphor, Triturate the 
whole together, and keep in phials 
well corked. Used to unite glass, 
earthenware, etc., which it does very 
strongly. It is made mto a paste with 
a little water os wanted, and applied 
immediately. 

Parchment Paper. — The best 
cement for pasting parchment paper is 
casein glue. It is much better than 
so-called chrome glue, because the 
latter produces yellow or brownish 
spots where it has been employed. 
Casein glue is a solution of casein, 
which appears as whey or drop when 
milk is allowed to curdle, The glue 
is dissolved in a saturated solution of 
borax. When dried m the form of 
transparent gelatine, it appears as 
greyish white and somewhat brittle 
matter, which can be easily dissolved 
in water, and possesses great adhesive- 
ness employed for pastmg 

parcliment paper, a tlnn paste is pre- 
pared, used m the customary manner, 
aud the jointed places are afterwards 


266 


(Jbmbnts and Lutes : Parian, Paris, Paste. 


exposed for a little while to a jet of 
steam. 

Parian, — Same as Keene’s marble 
cement (see Marble) substituting a 
solution of borax for one of alum. 

Paris. — This cement is used for 
mendmg shells and other specimens of 
natural history. It la composed of 
g rim arable, 6 , sugar candy, 2 , white 
lead, enough to colour. 

Paste. — Next to glue, paste la the 
most extensively used, and the most 
valuable cement that we have. Por 
ordinary purposes it consists simply of 
flour, made into a thin cream with 
water, and boiled. It then forms a 
stdffish mass, which maybe diluted with 
water so aa to bring it to any required 
condition of thickness. There are two 
distinct elements in flour, both of 
which are valuable, one is starch, and 
the other is gluten. The cheaper 
kinds of flour, and especially rye flour, 
are rich m gluten, while wheat flour 
18 rich in at^ch. In the latter case, 
it IB sometimes of advantage to add a 
little common glue to the paste. For i 
ordinary purposes no additions ai'e I 
necessary, but where paste is to be 
kept for a long time, various ingre- 
dients may be added, to prevent sour- 
ing and moulding. A few cloves form, 
perhaps, the best preservative for 
small quantities. On the larger scale 
carbolic acid may be used. According 
to Lunge, souring and moulding may 
be entirely prevented by the addition 
and thorough mixture with tliefreshly- 
prepared paste of a few gr. of salicylic 
acid. When thus treated, a paste may 
be kept for weeks in a heated room 
without loosing its freshness, and oven 
when it has, by long standing, become 
dry and tough, may bo at once ren- 
dered fluid and serviceable by treat- 
ment with hot water. The addition 
of the acid does not, according to this 
author, affect the stickiness of the 
paste to any sensible degree. AVhen 
it is desired to prevent the attacks of 
insects, either before or after use, the 
addition of corrosive sublimate is a 
sure preservative, but as this substance 
is a powerful poison, great care must 


be exercised when it is employed. The 
following formuljB give good results • — 
(1) Starch Paste . — This is best pre- 
pared by tiiturating the starch with 
cold water m a mortar until no lumps 
remain, and not too thick a mass is 
formed, and pomdng into this boiling 
water veiy slowly, withi'apid stimng, 
until the paste begins to form, aa indi- 
cated by the increase of transparency, 
and then rapidly adding the rest of 
the boiling water necessary for the 
paste. Boding the paste is very in- 
jurious, rendermg it leas adhesive, and 
liable to peel off. Rye flour affords a 
more adhesive paste than starch, but 
of a grey colour. The addition of a 
little alum to the water with which 
paste is prepared renders it more per- 
manent, and the use of boihug lime- 
water instead of pui*6 water adds to 
its adhesiveness. An aqueous extract 
of decomposed gluten, however, 
affordb the best paste with starch. 
By incorpoi’ating with the paste a 
quantity of tui’pentine, equal in 
weight to half of the starch employed, 
and stirring well wlule the paste is 
still hot, it will be rendered more 
; impervious to moisture, and at the 
I same time more adhesive. 

I (2) Oen'n Starch P<istc . — Corn staroh 
j makes a good paste for scrap-books. 
Dissolve a small quantity in cold 
water, then cook it thoroughly. Be 
careful and not get it too thick. When 
cold it should be thm enough to apply 
with a brush. It is not so liable to 
mould and atam the paper as paste 
made from other kinds of starch. 

(3) Paste for Mounting Photographs. 
— Mix thoroughly 630 gr. of. the finest 
Bermuda arrowroot with 875 gr. of 
cold water in a capsule, with a spoon 
or brush , then add 10 J oz. of water 
and 60 gr. of gelatme in fine shreds. 
Boil, with stirring, for 6 minutes, or 
until the liquid becomes clear, and 
when cold stir in well 376 gr. of 
alcohol, and 5 or 6 drops of pure car- 
bolic acid. Keep in well-closed 
vessels, and, before using it, work up 
a portion with a brush m a dish. 

(4) 4 parts, by weight, of glue are 
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allowed to aofteu in 15 parts cold 
water for some hours, and then moder- 
ately hoatcd till the solution hecomos 
quite clear ; 56 parts boiling water 
are now added with stii'ring. In 
another vessol, 30 parts starch paste 
are stirred up with 20 of cold water, 
80 that a thin milky fluid is obtiuncd 
without lumps. Into this the boihng 
glue solution is poured, with constant 
stirring, and the whole is kept at the 
boiling temperature. ' After cooling, 
10 drops of carbolic acid are added to 
the paste. This paste is of extra- 
ordinary adhesive power, and may be 
used for leather, paper, or cardboard 
with great success. It must be pre- 
served in closed bottles to prevent 
evaporation of the water, and will, m 
this way, keep good for years. 

(5) Fine wheat starch, 1 oz. ; beat 
into a paste witli cold water ; best 
glue, 4 oz. Soak the glue, and when 
soft, boil it and add the stw-rch paste, 
stirring well, Boil the whole until it 
is quite thick, and set aside to cool. 
It keeps well, and when required for 
use may bo instantly dissolved in a 
little warm water. 

(6) 2 oz, starch, 1 oz. white glue, 
J oz. acetic acid, a few drops of oil of 
cloves, Dissolve the glue in cold 
water and then boil. Mix the starch 
with cold water, and pour into the 
glue while boiling. 

(7) Rice flour makes an excellent 

paste for fine paper work. j 

(8) Gum tragacanthand water make 
an ever-ready paste, A few drops of 
any kind of acid should be added to 
the water before putting in the gum, 
to prevent fermentation. Tliis paste 
will not give that semi-transparent 
look to tliin paper, that gum arabic 
sometimes gives, when used for muci- 
lage. 

(9) Paste that loiU not sour. — ^Dis- 
solve 4 teaspoonfuls of alum in 1 gal 
water ; when cold, stir in as much 
flour as will give it the consistency of 
tluok cream, beat smooth, add 1 tea- 
spoonful of pulverised rosin, and 20 
drops oil of cloves, pour the whole into 
2 qt. boding water, stirring thoroughly 


until it is cooked ; pour into a glazed 
earthen vessel, and when cold cover 
the top with oiled silk, and put it in a 
cool place ; when needed for use, take 
out a portion and soften with warm 
water, This will be found very con- 
venient for use at times when very 
little paste is required at once. 

(10) Paste f 01 ' Papci'hanijing . — Take 
J quartern of flour (best biscuit) and 
put it into a pad, with a small portion 
of alum, broken up small ; mix it up 
into a stiff batter with warm water ; 
have ready a large saucepan of boiling 
water, and pour it over the paste, 
stirring well all the time, or it will be 
“lumpy.” If properly done, it will 
thicken as the boilmg water is poured 
over it ; if it does not thicken, set it 
over the fire a few minutes, but be 
sure you stir it, or it will burn. When 
well thickened, throw a dash of cold 
water over it, as it prevents it skinning 
whilst cooling. Use rather thin. You 
can thin it with cold water. 

(11) Trimmers' Paste. — Trimmers' 
paste requires to bo smooth, elastic, as 
free from moisture as possible, and 
possessed of great adhesive qualities. 
If too moist, it will soQ the cloth or 
silk to which it is applied, and if not 
well cooked it will mould and rot j its 
adhesive qualities are dependent upon 
the materials of which it is made, and 
the manner of mixing and cooking. 
The materials used are wheat and rye 
flour. The paste of commerce is made 
of a very low grade of wheat flour, 
cooked by steam , it is not a good 
article for trimmers, as it contains too 
much surplus moisture. To make 
wheat paste, select a low grade, but 
sweet wheat flour, and stir it mto cold 
water, until thoroughly dissolved ; 
then place the kettle over a quick fire 
and stir until it boils ; it should be 
allowed to cook 6 or 6 minutes after it 
is brought to a boil, and be well stirred 
while boiling and until it is cool ; if 
made in th^ way, it will contain no 
surplus moisture, and will be smooth 
and free from lumps. For rye paste, 
select good fine rye flour, place the 
necessary amount of water in a kettle 
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over a quick fire, and when the water 
boils pour in the flour slowly, stirring 
it thoroughly ; continue to add flour 
until the desired tlnoknesa is obtained ; 
then allow it to boil about S minutea, 
after which remove it from the fire and 
continue to atu" until boiling ceases, 
then cover and allow it to stand until 
it is cold. Eye flour paste made in tliia 
way IB the smoothest, moat adhesive, 
and elastic paste m use. It is particu- 
larly valuable for pasting cloth on wood 
or leather. The dry paste that gathers 
on the kettle should not be tlu’oivn 
away ; if it is soaked in cold water until 
it becomes soft, and again heated up to 
boiling heat, it is stronger and more 
elastic than when first made. Wheat 
or rye paste can be preserved fi'om 
mould, etc. , by addmg a httle carboUo 
acid or essential oU. The addition of 
a little dissolved gum arabio adds 
materially to the adhesive quahties of 
flour paste. Paste for summer uae that 
will keep a long time is made of rye 
paste, prepared as above , when cold, 
pom- it on a smooth board and set it 
in the sun to dry ; when dry it can be 
broken up and saved for uae. To pre- 
pare it for use, place a small quantity 
in a kettle and cover it with cold 
water , allow it to remain until soaked 
soft, then pour off the surplus water, 
place the kettle over a quick fii'e, and 
stir it until it boils. Another plan is 
to cook the paste, pour it on a cloth, 
lay it in a clean, warm place for 10 or 
12 houi's, roU up the cloth, and lay 
aside for use. Paste treated m this 
way will keep sweet for a week or 
more, even in the hottest weather. 

Paste, Bookbinders ' , — Place half a 
quartern of flour iu a saucepan, put as 
much cold water on it as will cover it, 
and stir it well up, so as to break all 
the lumps while m a state of dough. 
Then pom' on about 2 quarts of cold 
water and 1 oz. of powdered alum. 
Stir weU and boU till it becomes 
thick. 

Petroleum, towithstand. — Ifgluo 
or gelatine is melted and mixed with 
glycerine, it can be made liquid by 
heat but goes to a stiff elastic substance 


when cold. This is not soluble to 
petroleum or benzine. 

Plasters, — (1) Plnster-of-Paris, 
baked andgraund, acquires great hard- 
ness and sohdity when left for 24 
hom-B, m contact with a solution of 
alum, and when, after drying in the 
air, it is submitted to a second baking. 
(2) Still better results are obtained by 
employuig an aqueous solution con- 
taining gV of borate and ^ of cream of 
tartar ; the plaster, baked and in frag- 
ments, is plunged into this solution 
until it is saturated , then it is cal- 
cined, and pulverised. (3) A mixture 
of siheate of potash, 100 parts ; car- 
bonate of potash, 27 parts ; and water, 
600 parts, may also be used. 

Plaster Casts, — To repair broken 
articles in plaster dissolve small pieces 
of celluloid in ether ; decant the 
liquid after a short wliile. The pasty 
residue is a cement that will dry 
rapidly and not dissolve in water if the 
articles should bo exposed to it. 

Plumbers’. — Black rosin, 1 part; 
briokdust, 2 parts. The briokdust 
should be finely powdered, thoroughly 
dried and added to the rosin when the 
latter is m a melted state. 

Porcelain, — (1) Add plaster-of- 
I Paris to a strong solution of alum till 
j the mixture is of the consistency of 
oieam. It sets readily, and is said 
to unite glass, metal, porcelain, etc., 

I quite firmly. It is prohibly suited for 
cases in which large rather than small 
surfaces are to he umted. (2) Milk is 
coagulated by means of acetic acid, and 
the casein thus formed is well washed 
in water, and then dissolved in a cold 
saturated solution of borax ; a clear 
solution is thus obtained which is 
superior to gum arahio m adhesive 
power, aud is colom’less. For porce- 
1am, this liqmd is mixed with finely 
powdered quicklime, and the resulting 
cement is quickly brushed over the 
fractured surfaces, which are then 
bound together ; the ware is then dried 
at a gentle heat. Dingier ’s Poly- 
toch. Jl. ') (3) To resist heat. It is 
made of Stoui bridge clay mixed with 
a httle tow or asbestos to mcreose its 
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coherence. It should he well beaten 
before application ; the glass or china 
should bo fo-st rubbed over with a little 
of the cement mixed with water, 
taking care to pi ess the two edges of 
the glass or china together. This 
oomout will hear a very strong heat. 
(4) Take ismglasa J oz., pi oof spirit 
sufficient to dissolve it ; to every 2 dr. 
add finely powdered mastic ond finely 
powdered gum ammoniacum — of each 
10 gr. Stir tiU dissolved. In using, 
heat the edges to be ]omed, and let the 
cement get thoroughly dry before 
using the article. The gums should he 
added to solution of lamglass when hot. 
(6) Calcine oyster-shells , pound and 
sift them through a sieve, and grmd 
thorn on a flat smooth atone with a 
muller, till reduced to the finest pow- 
der ; then take wliite of egg, and form 
the whole into a paste. .loin the 
pieces of glass or cluua and press to- 
gether 6 or 7 minutes. Tliis cement 
will stand both heat and watei, and 
will never yield, if propeily done. (6) 
Plaster-of-Paris and gum. Per very 
small articles tills cement answers very 
well, but must not be too thick when 
well mixed. 

Prints. — Fine wheat starch, 4 dr., 
beat into a paste ivith cold water ; 1 
oz. of best Russian glue dissolved m a 
pint of boiling watei ; wlule boiling, 
pour on the starch ; put the whole 
mto a saucepan, aud boil till as tluok 
as treacle. When required for use a 
small quantity is to be melted in a 
little warm water. 

Putty. — (1) Good putty, for gene- 
ral purposes, is composed of raw lin- 
seed-oil and whiting thoroughly incor- 
porated, and can be made equally weU j 
by hand or machinery. The whiting 1 
should he diy. liuseed-oil foots or ] 
“bottoms” IS only used on the score of ■ 
economy — that is, to use up a material j 
that would he objectionable in paint. i 
In the shop, putty is made by hand in 
winter, for summer use, on the putty 
bench. Dry sifted whitmg is mixed 
with as much oil as will enable it to be 
well beaten imili a niallet (an essential 
feature in making putty is to beat it) 


and well kneaded into lumps about 
the size of a 4 lb. loaf, which are then 
ranged on a shelf, and left for a week, 
by which time it will be found they 
have become very soft. More whiting 
IS now worked in, after whioh pack m 
casks, pressmg it well down. This 
putty improves by keepmg a few 
months — that is, gets tougher and 
more homogeneous. (2) A very strong 
putty is mode of boiled oil and whiting 
for exposed situations, asskyhghts, but 
is not adapted for keeping — it gets too 
hard. (3) Putty for good inside work 
is improved by adding white lead. (4) 
Another putty whioh lequires to bo 
made as wanted (as it gets hard almost 
immediately) is composed of red lead 
in powder mixed with boded oil and 
turpentme varnish, aud is used for 
frouts of houses or any place requiring 
a hard putty. (5) Some manufacturers 
prepare an oil for the purpose by melt- 
mg 20 lb. rosin and mixing it with 
90 lb. linseed-oil, the rosin being used 
for economy sake. (6) For some pur- 
poses a dr^ng-oil may be used with 
the whitmg . this is made by mixing 
1 gal. linsoed-oil, 12 oz. htharge, 1 oz 
sugar of lead, 1 oz. white viti'iol, 
simmer for some time, allow to cool, 
and when settled draw it off. (7) 
French putty. Ruhan prepares this 
substance by boiling linseed-oil (7 parts) 
with brown umber (4 parts) for two 
hours ; 6J parts of chalk and 11 of 
white lead are then added, and the 
whole weU mixed. This putty is very 
durable, and adheres well to wood, even 
though not prevrously painted. 

Sealing Wax . — See Seamnq 
Wax, Makiifaotueb op. 

Shellac. — (1) SheUao, made up into 
sticks of the size of a lead pencil, is 
frequently sold as a cement whioh will 
resist water, acids, oUs, etc., and it 
answers very well. Sometimes it is 
mixed with very fine powders, either 
to give it body, or to oolom- it. Zinc 
wlute or plaster-of-Pai'is may be used 
to make it white , ivory black, for 
black ; hriokduat, red ochre, and ver- 
rnUion for different shades of red. The 
objects to be cemented together are 
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first warmed till they melt the shellac 
brought into contact with them. This 
IS very good to cement broken glass, 
porcelain, etc., especially as the objects 
are again ready for use immediately 
when cold ; but it is not adapted for 
flexible objects, as it cracks. It will 
not withstand heat or alcohol, which 
softens the shellac. SheUac is solu- 
ble in alcohol, when it forms what is 
known as Chinese glue. It is also 
soluble in wood naphtha. Contrary 
to published statements to that effect, 
shellac does not form as strong a 
cement when in the state of solution 
as when melted by heat. Instead of 
using alcohol or benzine, a watery solu- 
tion of borax may be used for diseolv- 
iug shellac. Take of borax, 100 parts ; 
rain (or distilled) water, 2260 parts ; 
heat to boding, and while stirring, grad- 
ually add powdered shellac, 300 parts. 
When dissolved, strain through muslin 
and preserve. Tins forms a water- 
proof varnish. Paper soaked with this 
is waterproof, and resembles parch- 
ment. Shellac makes the best black 
cement for articles of jet. It is made 
black by smokmg it m the flame of a 
lamp or candle. 

(2) EocuZc’s. — Shellac, 2 parts ; 
Venice turpentine, 1 ; fuse together 
and form into sticks. (3) It is some- 
times necessaiy to pulverise sheUao. 
A correspondent of the ‘ Druggists’ 
Circular ’ has devised the following 
method' “Enclose the shellao in a 
strong, closely-woven piece of cloth, 
at first compressing the folds rather 
tightly, but gradually relaxing them. 
Then, after placing the bunch, which 
must be held in position with the 
hand, upon a solid block or smooth 
counter, the strokes of a heavy iron 
pestle are apphed, gently at first, 
while the bunch is kept moving from 
side to side, so as to expose every part 
to the strokes of the pestle. After 
the large, sharp pieces are broken, the 
strokes are increased in velocity and 
power, with wonderful effect upon the 
resin, and hut little injury to the cloth. 
In this way shellac may he reduced to 
granular form sufficiently fine for pyro- 
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technic purposes at very short notice, 
and to an almost impalpable powder in 
a comparatively short space of time. 
To produce this result, however, it is 
neceesary to wield the pestle forcibly, 
and then from time to time separate 
the finer particles from the coai'ser by 
sifting.’* 

Soluble Glass. — ■When finely 
pulveiiaed chalk is stirred into a solu- 
tion of soluble glass of 30*^ B. until the 
mixture is fine and plastic, a cement 
is obtained which will harden in 0 or 
8 hours, possessing an extraordinary 
durability, and ahke applicable for 
domestic and industrial purposes. It 
may be used for uniting stone, brick, 
etc., and for filling up cracks. In 
short, it seems to be applicable to 
about the same purposes for which 
plaster-of-Paris is used, but it is much 
harder and stronger. If for poat of 
the chalk some colourmg matter he 
substituted, dilTerently coloured ce- 
ments of the same general character 
are obtained. The following materials 
give good results . (1) Finely pul- 
verised or levigated stibnite (grey anti- 
mony, or black sulphide of antimDay) 
will produce a dark cement, which, 
after burnishing witli an agate, will 
present a metallic appearance, (2) 
Pulverised cost iron, a grey cement. 
(3) Zinc dust (so-called zinc grey), an 
exceedingly hard grey cement, which, 
after burnishing, moII exhibit the 
white and brilliant appearance of 
metallic zinc. This cement may be 
employed with advantage in mending 
ornaments andvesselfl of zinc, sticking 
well to metals, stone, and wood. (4) 
Carbonate of copper, a bright green 
cement. (6) Sesquiozide of chro- 
mium, a dark green cement. (6) 
Th^nard’s blue (cobalt blue), a blue 
cement. (7) Minium, an orange- 
coloured cement. (8) Vermilion, a 
splendid red cement. (9) Carmine 
red, a violet cement. 

Sorel’s. — There are two different 
cements which go by the name of 
Sorel's * namely, the “ oxychloride of 
zino ” and the “ magnesia ” cement. 

(1) OxyoMoride of Zino . — A solu- 
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cohorenoe. It sliould be wall beaten 
botoro application ; the glass or china 
should be first rubbed over with a little 
of the oomeut mixed with water, 
takmg care to press the two edges of 
the glass or oliina together. Tlus 
ociimut will lioar a vary strong heat. 
(4) Take isinglags J ox., proof spirit 
sufficient to dissolve it ; to every 2 dr. 
add finely powdered mastio and finely 
powdered gum ammoniaoum — of each 
10 gr. Stir tiU dissolved. In using, 
heat the edges to be joined, and lot the 
ceinout get thoroughly dry before 
using the article. The gums should he 
added to solution of isuiglass when hot. 
(6) Calcine oyster-shells ; pound and 
sift them through a sieve, and grind 
them on a flat smooth stone with a 
muller, till reduced to the finest pow- 
der ; then take white of egg, and form 
the whole into a paste. Join tho 
pieces of gloss or ehma and press to- 
getlier 6 or 7 minutes. Tlus oomeut 
will stand both heat and water, and 
will never yield, if properly dene. (6) 
Plastor-of-Paria and gum. For very 
small articles this cement answers very 
well, but must not be too thick when 
well mixed. 

Prints. — Fine wheat starch, 4 dr., 
beat into a pasta witli cold water ; 1 
oz. of best Hussiau glue dissolved in a 
pint of boiling water , wlule boiling, 
pour on the starch ; put tho whole 
into a saucepan, and boil till as thick 
as treacle. When roquii’ed for use a 
small quantity is to ha malted in a 
httle warm water. 

Putty. — (1) Good putty, for gene- 
ral purposes, is composed of raw lin- 
seed-oil and whitmg thoroughly incor- 
porated, and can be made equally well | 
by hand or machinery. Tho whiting I 
should he dry. Linseed-oil foots or i 
“bottoms" IS only used on the score of 
eoonomy — that is, to use up a material ' 
that would ha objectionable in paint. 
In the shop, putty is made by hand in 
winter, for summer use, on the putty 
bench. Dry sifted whiting is mixed 
with as much oil as will enable it to be 
well icaten with a TiuiUet (an essential 
feature in making putty w to beat it) 


and well kneaded into lumps about 
the size of a 4 lb. loaf, which are then 
ranged on a shelf, and loft for a week, 
by wliioh time it will bo found they 
have become very soft. More whiting 
is now worked in, after wluoh pack in 
ca-sks, pi-essing it well down, This 
putty improves by keeping a few 
months — that is, gets tougher and 
more homogeneous. (2) A very strong 
putty is mode of boiled oil and whiting 
for exposed situations, os skylights, but 
is not adopted for keeping — it gats too 
hard (3) Putty for good inside work 
IB improved by adding white lead. (4) 
Another putty which requires to be 
made as wauted (as it gats hard almost 
immediately) is eomposad of red lead 
in powder mixed with boiled oil and 
tm-peutine varnish, and is used for 
fronts of houses or any place requiring 
a hard putty. (5) Some manufacturers 
prepare an oil for the pni-pose by melt- 
mg 20 lb. rosin and mixing it with 
90 lb. linseed-oil, the rosin being used 
for economy sake, (6) For some pur- 
poses a di-ying-oil may be used with 
the whiting • this is made by mixing 
1 gal. linseed-oil, 12 oz. litharge, 1 oz. 
sugar of lead, 1 oz. white vitriol, 
simmer for some time, allow to cool, 
and when settled draw it off. (T) 
French putty. Kuban prepares this 
substance by boiling linseed-oil (7 parts) 
with brown umber (4 parts) for two 
hours ; parts of chalk and 11 of 
wliite lead are then added, and the 
whole well mixed. This putty is very 
durable, and adheres well to wood, even 
though not previously painted. 

Sealing Wax. — See SBALma 
Wax, Manufactobb of, 

Shellac — (1) Shellac, made up into 
sticks of the size of a lead pencil, is 
frequently sold as a cement which will 
resist water, acids, oils, etc., and it 
answers very well. Sometimes it is 
mixed with very fine powders, either 
to give it body, or to coloui it. Zinc 
white or plaster-of-Pons may be used 
to make it white ; ivory black, for 
black ; brickdust, red ochre, and ver- 
miliou for different shades of red. The 
objects to be cemented together are 
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first warmed till they melt the Bhellae 
brought into contact with them. This 
IS very good to cement broken glass, 
porcelain, etc. , especially as the objects 
are again ready for use immediately 
when cold ; but it is not adapted for 
flesibla objects, as it crooks. It will 
not withstand heat or alcohol, which 
softens the shellac. Shellac is solu- 
ble in alcohol, when it forma what is 
known as Chinese glue. It is also 
soluble in wood naphtha. Contrary 
to published statements to that effect, 
shellac does not form as strong a 
cement when in the state of solution 
as when melted by heat. Instead of 
using alcohol or benzme, a watery solu- 
tion of bomx may be used for dissolv- 
ing shellac Take of borax, 100 parts j 
ram (or distilled) water, 2250 parts ; 
heat to boding, and while stirring, grad- 
ually add powdered shellac, 300 parts. 
When dissolved, stmin through mushn 
and preserve. This forma a water- 
proof varmsh. Paper soaked with this 
is waterproof, and reaemblea parch- 
ment. Shellac makes the beat black 
cement for articles of jet. It ia made 
black by smoking it in the flame of a 
lamp or candle, 

(2) Eocmle's. — Shellac, 2 parts ; 
Venice turpentine, 1 ; fuse together 
and form into aticks. (3) It is aome- 
times necessary to pulvense shellac. 
A oorrespoudent of the ‘Druggists’ 
Circular ’ has devised the following 
method ; “Enclose the shellac in a 
strong, closely-woven piece of cloth, 
at first compresaing the folds rather 
tightly, but gradually relaxing them. 
Then, after placing the bunch, which 
must be held in position with the 
hand, upon a solid block or smooth 
counter, the strokes of a heavy iron 
pestle are apphed, gently at first, 
while the bunch is kept moving from 
side to side, so as to expose every part 
to the strokes of the pestle. Aiter 
the large, sharp pieces are broken, the 
strokes are increased in velocity and 
power, with wonderful effect upon the 
resin, and hut httle injury to the cloth. 
In this way shellac may be reduced to 
granular form sufficiently fine for pyro- 


technic purposes at very short notice, 
and to an almost impalpable powder in 
a comparatively ahoit space of time. 
To produce this result, however, it is 
necessary to wield the pestle forcibly, 
and then from time to time separate 
the finer particles from the coarser by 
sifting.” 

Soluble Glass. — When finely 
pulverised chalk is stirred into a solu- 
tion of soluble glass of B. until the 
mixture is fine and plastic, a cement 
is obtained which will harden in 6 or 
8 hours, possessing an extraordinary 
durability, and alike applicable for 
domestic and industrial purposes. It 
may be used for uniting stone, brick, 
etc., and for filling up cracks. In 
short, it seems to bo applicable to 
about the same purposes for wliich 
plaator-of-Pans is used, but it is much 
harder and stronger If for part of 
the chalk some colouring matter be 
substituted, differently coloured ce* 
ments of the same general character 
are obtained. Tli e f olio wing materials 
give good results • (1) Finely pul- 
verised or levigated stibmte (grey anti- 
mony, or black sulphide of antimony) 
will produce a daak cement, which, 
after burnishing with an agate, will 
present a metallic appearance, (2) 
Pulverised cast iron, a grey cement. 
(3) Zinc dust (so-called zino grey), an 
exceedingly hard grey cement, which, 
after burnishing, will exhibit the 
white and brilliant appearance of 
metallio zmo. This cement may be 
employed with advantage in mending 
ornaments and vessels of zinc, sticking 
well to metals, stone, and wood, (4) 
Carbonate of copper, a bright green 
cement. (6) Sesquioside of chro- 
mium, a (Wk green cement. (6) 
ThAnard’s blue (cobalt blue), a blue 
cement, (7) Minima, an orange- 
coloured cement. (8) Vermilion, a 
splendid red cement, (9) Carmine 
red, a violet cement. 

Sorel’s. — There are two different 
cements which go by the name of 
Sorel’s : namely, the “oxychloride of 
zdnc and the “ magnesia " cement. 

(1) Oix^oMoride of Zino.^A. solu- 



270 


Cements and Lutes : Sorel’s, Steam. 


tion of chloride of zinc is prepared by 
dirisolviug zinc in hydrochloric acid, bo 
that some metallic zme always re- 
mains uudisaolved The solutaon la 
filtered and concentrated until it has 
the sp. gr. 1*800. Commercial o^de 
of zinc is mixed with water containing 
2 per cent, of nitric acid to a stiff 
paste, which, after being di'ied, is 
heated in crucibles to a white heat, 
after which it is reduced to an impalp- 
able powder, The object of this 
baking is to reduce the oxide to as 
small a bulk as possible, in wliich 
condition it has more binding power. 
The powder must be kept from con- 
tact witli the air, to prevent access of 
moisture and carbonic acid gas. On 
bringing together the oxide and solu- 
tion of ohlonde of zinc, the whole 
solidifies in a few miuutes to a very 
hard mass. If it la desired to retard 
the hardening, the zinc solution may 
bo diluted to about 1' 600-1 *600 ap. 
gr,, and the oxide of zinc may be 
mixed with 2 to 3 per cent, of borax 
or chloride of ammonium. 

(2) Ufagneaia . — This was originally 
prepared from magnesite (chiefly 
native carbonate of magnesium), by 
making a paste with poNvdered mag- I 
uesite, 10 to 20 per cent, of hydro- | 
chloric acid, and a sufficient ([uantity ' 
of water, forming the mass into bricks, 
then burning them at a strong heat, 
and finally grinding them. This 
yields a vary hard, bright-coloured 
cement, which bears large dilution 
with sand, but is not entirely water- 
proof. Since the immense saline 
deposits at Staasfurb have been 
worked, this cement is prepared from 
kiQserite (a native hydi’ated sulphate 
of magnesium), many thousand tons 
of which are auuually obtained. Kie- 
serite ia mixed with calcium hydrate, 
in the proportion of two molecules of 
the former to one of the latter, with 
addition of water ; the mass is formed 
into bricks or cakes, dried, and 
“burnt,” and powdered. The pow- 
dered mass when moistened solidifies 
to a marble-hke mass, which does not, 
however, permanently resist moisture, 


and is best used only in the interior 
of buildings. 

(3) The following composition forms 
an excellent material for moulding or 
for uniting stone, etc. Mix commer- 
cial zinc white with J its bulk of fine 
sand, adding a solution of chloride of 
zinc of 1 ■ 26 sp. gi*., and rub the whole 
thoroughly together in a mortar. The 
mixture must be applied at once, ae it 
liardens very quickly. 

Steam — The lutes usually em- 
ployed for making steam-tight joints 
ai*e composed of wliite lead and Utharge 
in various proportions. (1) A steam- 
tight cement wliich is said to be 
superior to the ordinary wlnte-and-red 
lead cement, is obtained by mixing 6 
parts of finely pulvorised graplute, 3 
of slaked lime, 8 of sulphate of baryta, 
and 7 of boiled linseed-oil. These 
ingredients must be intimately mixed. 
(2) Dned and powdered clay, 6 lb. ; 
iron filings, 1 lb. ; made into a pasta 
with boiled hnseed-oil ; used for stop- 
ping cracks and leaks in boilers, stoves, 
etc, (3) Litliarge in fine powder, 

2 parts ; very fine sand, 1 ; lime that 
has been allowed to slake spontaneously 
in a damp place, 1 , mixed, and kept 
I from the ah* ; mode into a paste with 
boiled oil, and used to mend cracks, 
and secure steam joints. (4) Good 
linseed-oil varnish ground with equal 
weights of white lead, oxide of man- 
ganese, and pipeclay. (6) Dry, pow- 
dered clay, 1 part ; clean, sifted iron 
filings, 2 , acetic acid, sufficient to 
moke a paste, (6) Dry, powdered 
clay, 8 to 10 ; iron filings, free from 
rust, 4 ; peroxide of manganese, 2 ; 
sea-salt, 1 ; boim, 1 ; water, sufficient 
to make a paste. (7) Sulphate of 
baryta, 1 part ; clay, 2 ; made up with 
solutions of silicate of potash, and borax , 
it resists a very high temperature. 
(8) Iron filings, free from rust, 60 
parts j flowers of sulphur, 2 ; pul- 
verised hydrochlorate of ammonia, 1 ; 
these BubstauceB are mixed witli water 
or urine, so as to make a solid and 
homogeneous paste, which is used m 
the joints of steam boilers. The lute 
swells, becomes very aohd, andperfoctly 
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oloaea the joints. (9) Iron filings, 
4 parts ; loam, 2 ; powdered sand- 
stone, 1 ; made into a paste with salt 
water , becomes very hard on setting. 
(10) A thick paste, composed of sdicate 
of soda and non filings ; the latter 
substance may be replaced by a mix- 
ture, in equal parts, of powdered 
oxide of zinc and peroxide of manga- 
nese. (11) Sand, 84 porta ; Portland 
stone, 166 ; litharge, 18 ; pulverised 
glass, 0 90 ; red lead, 0 ‘ 46 , eub- 
oxide of lead, 0 • 90 ; the whole rubbed 
up with oil. 

Stone. — (1) Sulphur, 1 part ; yel- 
low wax, 1 part ; rosin, 1 pai t ; the 
sulphur and rosin are melted, and the 
wax is then added. It is necessary to 
heat the surfaces to be united ; the 
cement is applied while still hot, and 
pressure is exerted till it is cold. (2) 
Powdered gum arable, 2 parts , finely 
ground white lead, 2 parts ; pulverised 
sugar-candy, 1 pait ; the three sub- 
stances ai'e placed m a small bottle 
with a wide mouth, a little hot water 
is poured on them, and the whole is 
stirred by a stick into a homogeneous 
paste. The cement must be kept in 
a closed vessel, and a little water may 
be added if it becomes dry. Before 
use, it must be well stirred, to prevent 
the white lead colleoting at the bottom. 
It is employed for joming fragments 
of mmerals, fossils, etc. (8) The 
following metallic cement for repairmg 
broken stone was, according to Pro- 
fessor Brune, of the School of Fine 
Arts, used in the restoration of the 
colonnade of the Louvre, of the Pont 
Neuf, and of the Conservatoire des 
Arts et Metiers. It consists of a 
powder and a liquid. The powder ; 
2 parts by weight of oxide of zinc, 
2 of crushed limestone and 1 of omshed 
grit, the whole intimately mixed and 
ground. Oohre in suitable proportions 
is added as a colouring matter. The 
hquid ; A saturated solution of zinc 
in commercial hydrochloric acid, to 
which is added a quantity by weight, 
of hydroohlorate of ammonia equal to 
one-sixth that of the dissolved zinc. 
This liquid is cUlutod with two-thirds 


of its bulk of water. To use the 
cement, 1 lb. of the powder is to be 
mixed with 2J pints of the liqmd. 
The cement hardens very quickly and 
is very strong. (4) Another cement 
IB made by boiling slices of skim-milk 
cheese or curd into a gluey consistence 
m water, and then iucorporatmg it 
with quickUme on a slab with a muUer, 
or in a marble mortar. When this 
compound is applied warm to broken 
edges of stoneware, it unites them very 
firmly after it is cold. 

Stonemasons’. — Cleanriversand, 
20 lb. ; litharge, 2 lb. ; quicklime, 
1 lb. ; Unseed-oil, sufficient to form a 
thin paste. This cement is applied to 
mend broken pieces of stone, aud .after 
a time it becomes exceedmgly hard aud 
strong. A simdnr oompositiou has 
been used to coat brick walls, under 
the name of mastic. 

Turners’, — (1) Melt 1 lb. resin in 
a pan over the fire, and when melted, 
add J lb. of pitch. While these are 
boiling add brickdust until, by drop- 
ping a little on a cold stone, you tlunk 
it hard enough. In winter it may be 
necessary to odd a little tallow. By 
means of this cement, a piece of wood 
may be fastened to the chuck, which 
wUl hold when eool ; and when the 
work is finished, it may bo removed by 
a smart stroke with the tool. Any 
traces of the cement may be removed 
from the work by means of benzino. 
(2) The heat necessary to melt the 
ordinary turnere' cement is liable to 
warp thill plates of brass, and m some 
eases, as for example circles of mathe- 
matical instruments that require to be 
graduated, this is very objectiouablo. 
In such cases plnster-of-Paris is the best 
cement to use. (3) J oz. rosin, J oz. 
pitch, 1 oz. beeswax ; melted together, 
Bofficieut fine brickdust added to pro- 
duce desired consistence. (4) 2 lb. 
rosin, 2 lb. Burgundy pitch, 2 lb. dried 
whiting, 2 oz. yellow wax ; melted and 
mixed together. (6) J lb. black rosin, 
1 oz. yellow wax ; melted together, 
and poured into a tin canister. (8) 
Take Burgundy pitch, 21b, ; rosin 21b. ; 
yellow wai,2oz. ; dried whiting, 21h. , 



272 Cements azjb Lutes ; Tyi-e, Waterproof. 


melt and mix. (7) Black roain, J lb ; 
yellow \™x, 1 oz ; melt together, and 
pour into a tin canister. When wanted 
for use, chip out iia much as will cover 
the chuck to ^i^stli of mi inch, spread it 
over the surface in small pieces, mixing 
it with an eighth of its bulk of gutta- 
percha in tliin alicoa ; then heat an 
iron to a dull red heat, and hold it over 
the chuck till the mi.xture and gutta 
are melted and liquid , cool the iron a 
little and with it stir the cement until 
it is liomogaueou.s ; chuck the work, 
lay on a weight to enforce contact, 
leave it at rest for half an hour, when 
it will be ready for the lathe. 

Tyre. — (1) Crude rubber, 4 parts ; 
Venetian red, 2 parts ; resin, 2 parts ; 
tallow, 1 part Melt the rubber over 
the fire, add the resiu and taUow and, 
lastly, the Venetian red. (2) Qutta- 
peroha, 8 parts , shellac, 8 parts ; 
sulphur, 1 part ; rad-lead, 1 part. 
Molt the gutta-percha and shellac 
together, then add the red-lead and 
sulphur. Both the foregoing have to 
be heated for use. The following is a 
semi-fluid oemout, resembling some of 
the rubber cements already described. 
Crude rubber, 24 parts ; resin, 7 
parts ; shellac, 5 parts. Add suffl- 
oient bisulphide of carbon to dissolve 
into a tbiok gummy mass. 

Waterproof.— (1) Glue to which 
bichromate of potash has been added, 
and which has afterwards been exposed 
to strong sunlight becomes msoluble. 
The proportions are not very well ascer- 
tained, but about 1 pai't of the hiohro- 
mate dissolved iu water and added to 
a solution of 6 parts of solid glue 
answers very well, (2) It is said by 
the 'British Journal of Photography' 
that the following recipe givesexceUent 
results . Take alcohol, 1 pint ; sanda- 
rac, 1 oz, ; mastic, 1 oz. , common 
wlute turpentine, 1 oz. , glue and 
isinglass, sufficient ; water, sufficient. 
Dissolve the two resins — sandarao and 
mastic — in the spirit, and then add the 
turpentine to the solution. Make 
some very strong glue, and add to it a 
good pinch of isinglass. Now heat the 
alcoholic varnish until the liquid begins 


to boil, then very slowly stir in the 
warm glue. The amount of the liquid 
glue to be added is determined by 
noting the point at which, after 
thorough mixture, a magma or thin 
paste is formed capable of being easily 
stramed tlirough cloth. When re- 
quired for use, the strained mixture 
is to be warmed, and applied like 
oidinary glue to the articles to be 
umted. A strong junction is effected, 
which is not destroyed by cold water 
and only after a comparatively con- 
siderable time by hot water or ordinary 
sahne solutions. (3) Glue, 1 part ; 
skimmed milk, S. Melt and evaporate 
in a water bath to the consistence of 
strong glue. This cement cannot be 
called waterproof but it resists the 
action of water better than common 
glue. (4) Melt common glue with as 
little water as possible, add of boiled 
1 linseed-oil, dropping it gently into the 
glue which is to be stiired all the time, 
(5) A cold solution of 1 part green cop- 
peras in 3 of water is extremely effective 
in rendering cement and lime plaster 
proof agamst the weather. Cement 
manufactures are put into the solu- 
tion for 24 hom-B, and then, coloured 
greenish black by the oxiduliited 
iron hydrate wbioh has been formed, 
dried in the air. The absorbed solu- 
tion of copperas has been decomposed 
in the cement, and the combination 
of hydrated peroxide of iron formed 
is stated not only to render the ce- 
ment denser and harder, but also, as 
it IB not affected by the weather, to 
impart to it greater resistance. The 
weight of the cement is increased by 
10 per cent., without any change in 
form. Cement plaster is protected 
against the effects of tho weather by 
repeated applications of the coppei-os 
solution. If, after the 4tb appUoatiou, 
the cement does not turn a dark 
greenish-blaok, it is a sign that tho 
surface has become saturated with the 
iron combination. After drying, a 
coating is formed on the cement of an 
oohre-like colour, which cannot be 
washed off with water, and which will 
I take water-colours. If cement plaster 
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thus prepaz-ed is to he permanently 
painted with oil colours — which, as is 
well known, peel off ordinaiy cement 
— two applications of 6 per cent, soap 
water are sufficient to render it water- 
proof, and, after drying and nibbing 
with a cloth, as shiny as oil colour, so 
that one coating of the latter may be 
saved. In order to protect cement 
nianufactni-e prepared with copperas 
against acids, alkahes, and the influ- 
ence of the weather, a layer of a heated 
mixture of equal parts of ordinary 
paraffin and paraffin oil, or petroleum, 
is sufficient, which is obtained by im- 
mersing the heated cement articles in 
it for a few minutes. This cheap 
copperas solution may also be used for 
old or new lime plaster ; old lime 
plaster must, however, first be freed 
fi’om loose particles of colour by wash- 
ing off. It IS not advisable to mix the 
cement and sand at once with the 
copperas solution, aa cement thus pre- 
pared cracks after drying. (‘ Builder.’) 
(7) Tar, 1 part , tallow, 1 ; fine bnok- 
dust, 1 ; the tar is warmed over a 
very gentle fire , the tallow is added, 
tlion the hriokdust, and the whole is 
thoroughly mixed. It must be apphed 
while hot (8) Good grey clay, 4 
parts , black oxide of manganese, 6 ; 
limestone, reduced to powder by 
sprinkhng it with water, 90 ; mixed, 
calcined, and powdered. (9) Man- 
ganese iron ore, 16 parts ; lime, 86 ; 
calcined and powdered. Both (8) and 
(9) require to be mix ed with a little 
sand for use , thrown into water, they 
harden rapidly. (10) Fme, clean sand, 
1 owt. ; powdered qmoklune, 28 lb. ; 
hone ash, 14 lb. Beaten up with 
water for use. (11) Quicklime, 6 
parts ; fresh cheese, 6 ; water, 1. 
The lime is slaked by sprinkhng with 
the water ; thereupon it is passed 
through a sieve, and the fresh cheese 
is added. The latter is prepared by 
curdling milk with a httle vinegar, and 
removing the whey. The cement 
thus formed is very strong ; hut it 
requires to be applied immediately, as 
it sets very quickly. (12) Fresh curd, 
as before, 1 part ; quicklime, 1 ; 

.1 


Homan cement, 3. Used for joining 
atone, metals, wood, etc. (13) A 
paste composed of hydraulic lime and 
soluble glass. (14) 1 glue, 1 black 
resin, J red ochre, mixed ivith least 
possible quantity of water. (16) 4 
glue, 1 boiled oil by weight, 1 oxide 
of iron. (16) Mix a liaudful of qmck- 
lime with 4 oz. linseed-oil, thoroughly 
lixiviate the mixtoe, boH it to a good 
thickuesH, and spread it on tin plates 
in the shade. It will become very 
hard, but it can be dissolved over a 
fire, like common glue, and it is then 
fit for use. 

"Wollaston’s. — This is a very valu- 
able cement for large objects, such as 
shells, fossils, etc. . Beeswax, 1 oz. ; 
resin, 4 oz. ; powdered plostor-of-Paris, 
5 oz Melt together. To use, warm 
the edges of the specimen, and use the 
cement worm. 

Wood.— (1) A mixture of lime, 
clay, and iron oxide, sepirately oal- 
oiued, andieduocdto fine powder, then 
intimately mixed, kept in a close 
vessel, and made up with the requisite 
quantity of water when wanted. (2) 
The following cement will be as hard 
as stone when dry, and will adhere 
firmly to wood. Molt 1 oz. resm and 
1 oz. of pure yellow wax m an iron pan, 
and thoroughly stu- in 1 oz. of "Vene- 
tian red, until a perfect mixture is 
formed. Use while hot. (3) For 
oraoks in wood. («.) Slaked lime, 1 
part ; rye meal, 2 parts ; made into a 
paste with a sufficient quantity of 
linseed-oil ; (6) Glue, 1 part, dissolved 
in water, 16 parts ; when almost cold, 
sawdust and prepared chalk are stirred 
in to the required consistenoe ; (c) Oil 
varnish, thickened with a mixture of 
equal parts white lead, red lead, 
htharge and chalk. 

Zeiodelite.— This cement consists 
of 19 parts of sulphur, and 42 of 
powdered glass or earthenware, mixed 
thoroughly together by heating the 
sulphur. It may be used instead of 
hydraulic cement for uniting stones or 
bricks, and for cementing iron rods 
into holes out in stone. 

Zinc. — ^A cement for zinc is made 
T 
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by mixing wliiting and ssinc dust with 
watar-gluBS. 

Ceni&nt for Repairing D^eotivc Zino 
Ornaments. — By intinmtely stiniug 
together to a tluok plaatio mass a aolu« 
tion of soda water-glass of 33° B. with 
fine whiting and adding zino dust (zinc 
grey or tutty), a grey masa is obtained 
which hardens in 6 to 8 hours, and 
becomes extraordinarily solid. By 
polishing it, after hardening, with an 
agate it acquires the lustrous white 
colour of metallic zino. It is especially 
suitable for repairing zino ornaments 
and vessels, but it also adheres fii'mly 
to atone and wood as well as to metals 
glaaa. It can be used as a paint. 

A zino oomposiiion for rcpairiiig 
stonew(»']c, — This is made from 2 parts 
by weight of oxide of zinc, 2 of crushed 
limestone, and 1 of crushed gnt mixed 
and ground together into a powder. 
To this is added a liquid consisting of 
a saturated solution of zinc chloride, 
to which is added an amount of am- 
monium chloride equal to J the weight 
of the zino contained in the chloride 
of zinc. The hqmd is then diluted 
with f its bulk or water, and 1 lb. of 
the powder is mixed with 2J pints of 
the above liquid. 




Charcoal. 

The simplest form of kiln for oliarooal 
burning is that shown by Pig, 76. 
It is formed by sticking one or more 
poles in the ground separated by 
wedges ; the wood bemg cut to uniform 
lengths is stacked round this mth an 
inclmation to the ceuti'e, with a top 
layer of pieces laid horizontally, the 
interstices being carefully packed’ up 
with smaller pieces. A small tuunm 
is left at the bottom to facilitate tlie 
lighting, and the whole is then covered 
with a thick layer of clay or turfs care- 
fully laid BO as to be as au--tight as pos- 
sible. A small pile of dry shavings or 
sticks is put at the bottom of the 
chimney formed by the poles with 
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which to ignite the pile. On first 
lighting a good draught is required to 
make a good heat, to drive off the 
moisture from the wood, and give the 
fire a good start, and then the openmg 
must he cloaed over to limit the air 
supply BO that the combustion shall 
he ns slow as possible, and constant 
attention is also required to keep the 
covering intact as the wood hums 
away. 

As the distillation progresses the 
water is evaporated, and the heavy 
smoke turns to a light vapour as 
the tarry matters are diiven off ; 
when the emoke becomes a pale blue 
in colour, it is evidence that the pro- 
cess is neaiing completion, and all 
openings must be tightly closed to 
stop the combustion of the cliorooal 
itself, and to enable the whole mass to 
cool off. 
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When this stage is reached the out- 
side cover IS removed, and any glow- 
ing charcoal must be quenched with 
water. This piocess is somewhat 
wasteful owing to tlie large proportion 
of half-burnt ends of wood that 
remain, and to the fact that charcoal 
quenched with water easily breaks up, 
but it is so simple that it is almost uni- 
versally used where no outlay ia pos- 
bible for a better apparatus. 




Chimney Cleaner. 

OHEMIOAL. 

The chemical chimney cleaner is a 
compound m powdered form, made up 
in packets, to put on a hot foe, when 
it evolves gaeoB which have the effect 
of caiTying off a good deal of the soot 
in a chimney. The same compound 
has also been sold to improve the 
heating of ovens, but is only effective 
of course m ridding the flues of some 
of the soot. The mstruotious for use 
are to make a hot fire, then put the 
packet on and put a blower up in front 
of the foe (if it is an open grate) and 
in a few minutes the contents of the 
packet have effected their purpose. 

(1) Parts by weight ■ blue stone, 7 ; 
coarse salt, 6 ; muiiate of ammonia, 8 ; 
saltpetre, 6 ; fine sand, 2 ; coke dust, 
2. Well mix. Can be coloured with 
any inert material, such as red ochre, 
if desired. 

(2) Parts by weight : chloride of 
sodium, 7 ; potassium nitrate, 4 ; flour 
sulphur ; cuprous sulphate, 7 ; muriate 
of ammonia, 8 ; colour as (1) if desired. 


Chimneys. 

THEIE ACTION AND OAUSES OF 
FAILURE. 

^See ’ao Range and Grate 
Fixing.) 

Braught. — Before any intelligible 
account can be given as to the action 
of chimneys (efficient or non-efficient), 
it becomes necessary to explain as 
clearly as possible the phenomenon of 
“draught,” without which chimneys 
would be of little service for any of t^c 
uses to which they are put. It is 
understood, of course, that by the 
word “ di’aught” is meant the unceas- 
ing up-flow of air that will be found 
passing through chimneys, entering at 
the bottom aperture and escaping at 
the chimney-top. About the only 
occasion upon which this steady up- 
flow of air becomes ui'egular is when a 
cfiimney suffers with “ down-diiiught, ” 
a trouble that will be referred to 
presently. At almost all other times 
the up-draught is constant, only vary- 
ing as regards its strength, for even 
new brick chimneys, or those that may 
have been disused for a long period, 
are commonly found to have a constant 
though somewhat feeble draught in 
them. 

The actual cause of draught in 
chimneys, the regular ascendmg cur- 
rent, 18 due to the fact that cold air is 
heavier than that which is hot. 

The action is as follows ; Sup- 
posing a stove exists at the bottom 
of a chimney, as Fig. 77. When the 
foe is lighted, the air witlun the stove 
becomes rarefied by the heat, that is, 
it is made or rendered lighter than it 
was, owing to its particles having 
become expanded by the wai mth they 
have absorbed. Immediately they 
thus become lightened, they are dis- 
placed by the superior weight of the 
cold’ particles around them, and this 
displacement causes them to take an 
upward direction. 

T 2 
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The warm air rises up into the 
ohimney, and tho cold air which has 
entered to take its place, gets warmed, 
and rises also, and so it goes on. The 
action is continuous, and exceedingly 
rapid, as can be judged by holding a 
light^ taper where the air enters the 
store. The direction of the flame of 
the taper will show what a keen inrush 
or stream of air is entering the aper- 
ture. 



Fig 77 


In addition to air that may be 
warmed, and so caused to make an up- 
draught in the clumney, there are the 
hot products of combustion. The an* 
whioli has actually passed through the 
burning mass of fuel, undergoes a 
chemical change, and becomes a gas 
with a different name ; but it still 
remains lighter than the cold outer 
air, and consequently acts in the way 
described. With stoves very little air 
passes through without undergoing 
this change, or becoming very highly 
heated, and the result is a much 
stronger and more powerful draught 
in the chimney than we get with an 
open grate. With this latter article, 
tlio open mouth of the chimney, 
whether the p'ate be an old or new 
' pattern, permits of a deal of air pass- 
ing in which is barely warmed, and this 
tends to retard, or at any rate interfere 
with the di'aught. 

It is peculiar to note what a length 
of time a brick chimney will retain 
sufficient warmth to induce a draught 
in it. Chimneys that have not been 
in use for months are sometimes found 
to have a steady up-current of air in 
them, due to the brickwork still being 


able to impart sufficient warmth to the 
nir in contact, to render it lighter. In 
perfectly new chimneys a feeble up- 
draught is sometimes observable, 
caused by the mere fact of the air 
inside the building iDeing a degree or 
two warmer than that winch is with- 
out. 

To illu.'<trate the rapid action 
induced amongst the particles of a fluid 
by a very little heat, take a glass flask 
or jar of small size, holding say a pint, 
and nearly fill this with cold water. 
Into this water stir a small quantity of 
hard-wood dust (fine sawdust of 
mahogany will do), and then suspend 
the jar so that a lamp can be placed 
under, and the results noted. A small 
paraffin or benzoline lamp is better than 
a spirit-lamp for this purpose, as the 
flame can be turned down low, and we 
can see what a very HtUe heat will do. 
If we place a lamp under, we shall 
find that, although the heat which 
comes from the lamp chimney is far 
from great, the particles of dust will al- 
most instantly set up a motion, and the 
motion of some of the ascending parti- 
cles will be exceedingly rapid. By 
watching the dust particles we ai e able 
to tell what is happening with the par- 
ticles of the liquid, for it is the move- 
ment of these latter that causes the 
solid particles to take the direction 
they do. 

I If we take the average open range 
(and there are very many still existing 
in large residences in London as well 
as in the country), we find that there 
is a 24-mch to 28-inch space between 
the top fire-bar and tho chimney breast 
above it. If this space is left open, 
the smoko from the fire will show great 
reluctance to pass up the chimney, and 
in quite 80 per cent, of such coses some 
of the smoke will ooze out into the 
kitchen, and the range is said to smoke. 
The remedy for this state of things is 
the introduction of a blower, a sheet of 
metal placed so as to reduce the space 
just referred to, and the inflowing air 
is caused to come more within the in- 
fluence of the fire. This is effectual 
for the simple reason that it prevents, 
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Dr at least reduces, the fi^ee passage 
jito the chimney of aii* that is abso- 
lutely cold. 

An instance once came to the writer’s 
Qotice in which one of these old-pattern 
ranges had to be retained in the kitchen, 
although it was noted for its rarely 
3easmg its (till then) inouT able habit of 
3 mokmg. An ordinary blower was of 
no avail — that is to say, it did not 
wholly remedy matters, although it 
eflected a httle improvement An 
sffectual cure was made m tliis case 
with a specially made blower, which 
reached down to the level of the top 
[ii e-bar tvs Fig. 78. This had its lower 
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part in sections which could be raised 
to admit of the introduction or with- 
drawal of the cooking vessels. It will 
be seen that by this arrangement the 
open range was almost converted into 
a olose-flre kitchener, so far os its sliut- 
ting out cold air from the cliimney was 
concerned. 

With dog-grates the smoke trouble, 
when it occurSj is caused by precisely 
the same conditions os >vith the open 
range. These grates are usually fixed 
in a roomy opemng which is tiled 
round, and the result, so far as appear- 
ance is concerned, could not be better. 
The spaciousness of the opening is, how- 
ever, what ruins the efficient working 
of the chimney and the grate, by reason 
of the abundant presence and inflow of 
cold air as ]ust lately described. 

Blowers are sometimes applied to 
these openings, to obviate or cm^e the 
sluggish action of the draught m carry- 
ing the smoke away. Either a piece of 


bevelled plate, or ordinary sheet in a 
brass frame, or coloured leaded glass 
as in l^ig. 79, would look and act ex- 
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cellently. This would overcome the 
smoking, assuming it proceeded from 
the cause under discussion. 

Pipe Ohimneys. — ^No ono can 
deny that for certain purposes a great 
convenience is eflected by the use of 
shect'iron pipe for the conveyance of 
smoke from a stove, or from a poi table 
cooking-range, etc , in instances where 
a brick chimney is not conveniently 
near. It may be that the pipe is 
carried the whola way as fai as is 
necessai'y for it to constitute a chimney 
of itself , hut more often this pipe is 
used to connect the stove with some 
existing bnck chimney not far away ; 
in tho same or next room, perhaps. 

It 18 consideied a very simple matter 
to fix up a stove m this way ; we have 
to provide a suitable non-inflammable 
base, fit the pipe on the nozzle of the 
stove and cai-iy it to the olnmney- 
breast, there inserting it m a hole pre- 
pared to receive it. It is important 
that the pipe be large enough, and 
numbers of failures liave been due to 
error in this direction. 

Stoves that ore always closed — that 
is to say, cannot have the fire opened 
except for feeding or stoking— can 
generally bo worked successfully with 
a smaller-sized chimney (whether pipe 
or bnck) than open giates, but of 
course a man should never fall into the 
enor of making his chimney of less 8i?e 
than the nozzle provided on the store 
by the maker. IVith stoves, the whole 



278 


OimiNEYS ; Pipe Ohimneys. 


of the air pnasing into the chimney has 
to pass through the fire and become 
heated and rarefied. Tliia by itself is 
suffloient to bring about a keen draught. 
Further than tliis, there is a total ex- 
clusion of cold air, and so the chimney 
itself is not oliilled ; and altogether, 
we aa a rule get a draught with a stove 
that needs to be chocked and controlled 
carefully by means of dampers. Now, 
the keener the draught the loss size 
the cliimnoy maybe to work effectively. 
This explams why stoves may have 
smaller pipes, when of the close de- 
scription, than any form of open grate 
or oonvertihle arrangement, which per- 
mits air to pass into the chimney with- 
out being heated, 

With any form of stove that is of a 
ortable character, fixed out in a room, 
ut works with an open fire (under the 
conditions of an open grate), the pipe 
that may he used with it should never 
be leas than 9 in. , and even larger than 
this is necessary, if the stove is actually 
of large size. They really should have 
pipes equal in size to the chimneys 
provided by a builder when he builds 
a house — ^viz., 9 by 9, or li by 9 
square. 

Makers might well make the nozzles 
laiger ; it would be practically impos- 
sible to make them too large, and, up 
to a certain point, the stoves would be 
decidedly benefited. If an instance 
occurred m which the pipe had to bo 
carried conspicuously, it would then 
he tune enough to reduce the size to 
the least limit by means of a reducing 
piece. 

It has to be acknowledged that the 
unaightlineas of the pipe-flue increases 
in proportion with its increase in size ; 
but, strange to say, no one, at least 
very few people, think of overcoming 
the ill-appoaranoe of the pipe by decor- 
ating it. A 9-m. pipe, oolom'ed to 
match its surroundings, has a decidedly 
better appearance than a 6 -in. pipe 
left its natural black colour, yet every- 
one seeks to reduce tlie evil by using 
a smaller pipe, much to the detriment 
of the stove. 

To decorate these pipes, only water 


colours or washes can be used — merely 
the coluurmg matter, with water, and 
a little size as a fixative. If a little 
lime- white he made, and coloured with 
burnt umber, this will give the pipe 
as good an appearance as could be 
desired, and the heat wiU not affect it 
nor cause it to peel. The appearance 
can be further improved by orna- 
mental stenodled bands round the 
pipe here and there in a darker shade. 
Of course, a brown shade will not suit 
all surroundings. It would not agree 
if the general decorations were blue, 
but the white wash can be tinted just 
as may be required. In the latter 
case a light slate colour might be 
applicable. A skilled decorator could 
probably choose his colour so that the 
pipe in some situations, although in 
full view, would scarcely bs noticed 
at aU. 

If we fix a stove in a room, and 
carry a pipe from it into the chimney 
breast some few feet away, aa Pig. SO,' 



air passing in as indicated by the 
arrows. The ill results in tins in- 
stance are two-fold, for we not only 
get the cooling mfluonce of the air 
passing in at these fissures, hut the 
draught which we depend upon to 
pass through or near the fire in the 
stove, only does so to a lessened extent 
with proportionately lessened good 
results. 
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It matters not how small the cre- 
vices may be, they should be tightly 
stopped. Occasionally a chimney may 
be of such a height or character that 
its draught is strong enough to ignore 
small leakages ; tliat ia to say, the 
draught ia of such strength that a 
leakage meiely takes a small propor- 
tion of it, and there is still abundantly 
sufficient passing through the fire to 
keep it burning properly, A chimney 
of this efficiency, though, is no excuse 
for bad pipe joints. Bad joints are 
evidence of bad workmanship or care- 
lessness. I 

It is hardly possible to get air-tight 
joints in ii'on pipes without the aid of 
some packing material, and for this 
purpose nothing excels common 
glazier’s putty. It is necessary to 
first paint the aurfacoa before the 
putty is appUed. This insui'es the 
putty adhering to the metal surfaces. 
A very imperfect joint is made with- 
out paint. The peculiarity of putty 
is that it hardens with heat, and after 
a little time the* joint will not only 
remain sound, but it will be found 
firm enough to requke a genuiue effort 
to unmake it. « 

Sometimes a portable form of cook- 
ing-range IS fixed standing out in a 
room or kitchen. This is done for 
various reasons ; for couvenieuce, or 
commonly is to avoid luterfeiiug with a 
lai^e existing mnge. Portable I’anges 
are frequently fixed in front of exist- 
ing ranges mth a pipe-flue carried 
into the chimney. Now, when a 
range is used with a pipe-flue, the 
question of jomts is a very important 
one. With almost any form of port- 
able range the passage that the air or 
draught has to take from the fire 
opening to the chimney is so much 
the revei'se of straight or direct that a 
certain raaistauce is caused, and a 
much stronger draught is needed than 
with stoves with tho straiglit passage 
through them. 

It IS probably kno^vn to everyone 
that the direction the draught has to 
follow m passing through a close fire- 
range is as indicated by the arrows in 


Fig. 81. Tliis means that, in the first 
place, the air has to travel in direc- 
tions quite contrary to that which it 
is natural to follow. It was explained 
earlier that the action brought about 
by subjecting air to heat causes the 
warmed air to take a directly ascend- 
ing dii'ection. We, however, in this 
cooking-range require the draught 
(around the oven) to first pass along 
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a horizontal flue, then descend, then 
^ tiuvel horizontally again before it can 
ascend in the sligiitest degree. In 
addition to this, these flue-ways are 
invariably narrow, and this, with the 
abrupt angles, brings about consider- 
able resistouce to the passage of tho 
air and tho smoke it conveys. It 
must also be understood that a slug- 
gish draught mil never do for a close 
flre-rauge ; it may possible work it 
for one day, but the deposit of soot 
is 80 abundant from the dull-burning 
fire that notliing can be done with the 
range unless the flues are cleaned daily, 
and even mth this care the range is a 
very limited success . 

It is always neoessary, when fitting 
up stoves and ranges in this way, to 
see that the joints in these articles 
themselvea aro sound. Eange-fittera 
(the men who actually fit the caatinga 
together) are so apt to think that all 
ranges are set in openings with brick- 
work round them (which goes to stop 
up all leaky joints), that a deal of 
carelessness is often introduced. It 
is also very necessary to see that 
where the pipe fits on the nozzle of 
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the stove, and also where it entors the 
chimney breast, ore mode air-tight. 
In other words, see that all the air 
winch enters the chimney first passes 
through the fire. This is strictly 
necessary. Many a range has been a 
tempoiury faUure wholly because one 
of its soot-doors has been left out of 
place or lost. The failure has been 
remedied the instant the door has 
been put in its place, and the opening 
thus stopped. 

This brmgs to mind the third pos- 
sible cause of failure in fixing stoves 
or ranges in this Way. This eiTOr is 
in omitting to stop or close the brick 
chimney off below where the pipe 
enters it. When we cany a pipe into 
an existing hriok chimney through the 
chimney breast, it follows that some 
form of gi'ate or range is at the bottom 
of this chimney, or it may he that the 
grate or range has been removed, and 
a bai'e opening exists. Whichever 
may be the cose, it is absolutely 
necessary that all passage of air into 
the chimney in this du'eotiou be 
stopped. If it is an old-fashioned 
register mto that is there, the register 
flap can be tied down, and if necessary 
jointed with putty (the register can 
be opened when the chimney hoe 
to be swept). If it is an old open 
range then the open mouth of the 
ohimuey over the range must be 
closed across in on air-tight moiiner 
with a sheet of iron. To prevent the 
removal of tills sheet every time the 
chimney is swept, a well-fitting door 
must be provided in it for the sweep 
to operate through. In any case, 
whatever opsnmg exists at the bottom 
must be stopped. If a olose-flre range 
exists at the bottom of the chimney, 
and is not used, then see that the 
dampers are pushed in tightly, and 
that no doors are left off, or openings 
exist. 

When it is possible or convenient, 
it is a good plan to stop the chimney 
just below where the pipe enters, and 
only leaving room for a soot door and 
frame for the removal of soot, as 
Fig. 82. It may be thought tliat the 


onusaiou of some provision to close the 
chimney at the base is very unusual, 
but it is far from being the case, 
numbers of failures have been due to 
tius causo, and if it is a portable range 
that bus been fixed, it is a faUure of a 
very pronounced character when this 



oversight oeours. It is so much easier 
for air to pass up tliis clear and 
du’ectly-asoeuding passage, than it is 
to pass through a fii'e and a maze of 
flues, that the range is almost ignored 
altogether. 

A fault, that is pronounced with 
iron pipe flues, its i-apid loss of lieat, or 
the cooling influence the air has upon 
it when outside the huildmg, oan be 
obviated very successfully by a cover- 
ing of some compound that is very 
poor in conductmg heat ; a non-oon- 
duotor as it is commonly called. To 
make the pipe approach a brick chim- 
ney in effectiveness, the covering must 
be of a nature to absorb and hold heat, 
as well as to prevent its ready trans- 
ference through its substance or thick- 
ness. Silicate cotton is an exceedingly 
good material in this respect, but it is 
a little diflfloult of application. There 
are other patented compounds of a 
cement nature that can be applied very 
well, one of these bemg Leroy’s com- 




281 


OHrMNEYS ; Pipe Cliimneys. 


position, a material lai-gely used for 
covering steam boilers, etc., and ia 
well spoken of. Tliis remedy, how- 
ever, is seldom resorted to, as the 
temporary natm'e of the work does not 
wai’raut it, and if this expense can be 
gone to, then, as a rule, a brick chim- 
ney may as well be put up. The cost 
would be but very little gi’eater. 

If it is requn*ed to erect a pipe- 
chimney outside a house, and which is 
intended to be of a perma- 
nent character, then cast- 
iron pipe or pipe of earthen- 
ware material is used. 

The cast pipe will lost an 
endless period, as its sub- 
stance, if of good quahty, 
will be in. or g in., and 
the joints are of a sound 
andlastingkind. Tliis pipe 
requires supporting in a 
thoroughly substantial 
manner . Earthenware 
pipe, when used, is the 
kind that ia made for 
drainage purposes, glazed 
inside and out. Tliis latter 
pipe possesses the advant- 
age of nearly approaohing 
brickwork in its composi- 
tion ; in fact, the material of the pipe 
may be said to be identical with that 
wliich constitutes a brick. Earthen- 
ware pipes make splendid clnmueys 
but they ore somewhat expensive, 
particularly in the means tliat have to 
be adopted to support them. Brick 



chimneys are now being built with 
glazed pipe Imings, and the result is 
very satisfactory. 

With every kind of pipe-chimney 
there should be provision ntnado for 


sweeping. Tliis is effected by means 
of doors or plugs at the el^wa, as 
Pig. 83, or wherever the pipe takes an 
abrupt tui*n. Even if the angle ia 
very obtuse, it should never be ar- 
ranged for the sweep’s brush and rods 
to push past it. The pipe itself may 
not be injured by so doing : but there 
is a toleiable certainty that the joints 
will be strained after it has happened 
a few times. The reader will also 


understand how necessary it is that 
all doors and such openings in pipes be 
camfully made, bo that when closed 
no in-leakage of aii* occurs. 

If w© have two stoves into one 
clumney, as Fig. 84, for instance, and 
both fti’es are alight, there will be a 
draught passing through each into the 
main chimney. There is nothing 
objectionable m this provided each has 
its fire alight, and it is understood 
that both are oloec stoves (or close fire 
kitchen I'anges). Each will furnish 
and contribute its supply of heated air 
and also the hot gases, which go to 
make the draught thomsolvcs, and 
which also furnish heat to the bnok- 
work in the way that has been ex- 
plained. Now if we extinguish the 
fire m one of the appliances, what is 
the result 1 It is precisely the same 
as having a laige sized hole m an ordi- 
nary chimney by which cold air can 
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pass direotly in, ond effect all its ill 
(uid trouUeBome results. It will be 
Been that when wa put out tha fire in 
one stove we do not put a stop to the 
puffing power of the chimney, and 
consequently cold air will be di-awn 
through this particular stove into the 
chimney, and seriously affect the 
activity of the one that is working. 
The difference is all brought about by 
having cold air passing into the cliim- 
ney instead of heated ah' and hot gases. 

The method adopted to prevent this 
trouble is to provide a well-fitting 
damper to each pipe or branch chimney. 
This should be placed somewhere near 
the stoves whore it can be got at easily. 
When a stove is not in use the damper 
is closed , but it will be understood 
that it should he one winch whan 
closed ivill really prevent air passing 
through. A sliffing damper is beat. 
Those dampers commonly used with 
pipe flues, and which are merely a disc 
of metal wuthln the pipe and operated 
by a handle outside, are not eatisfao- 
tory. They cannot be made to fit the 
pipe tightly — that is in an air-tight 
manner, and unless they ai-e moat 
accurately balanced they will not 
remain as they are sot. The draught 
itself will move them unless they are 
fitted very precisely. 

The other particular points to be 
considered whan working two stoves 
into one chimney is firstly to see tliat 
the chimney itself is of full size. A 
0 by 0 chimney will not do this unless 
it is a high one, ivith (consequently) a 
very efteotive di-aught, or unless the 
stoves are only of moderate size. The 
pipes (or branch chimneys) which con- 
nect the stove with the main chimneys 
must both be of full size, the same as 
if one stove only was connected. The 
joints in the pipes must be sound, and 
all the other points already explamed 
have to bo thought out. 

An unusual experience that occun-ed 
to the writer in connection with pipo- 
chhnneys was an instance in which a 
portable cooking-range of large size 
was placed in a building for temporaiy 
cooking purposes. It was fitted up 


with a pipe ohimney of full height, and 
correctly erected in all other ways 
except that the pipe was only 7 in. 
diameter. This sized pipe was found 
insufficient, for although the range did 
manage to cook when tha pipe was 
quite clean, it worked very sluggishly 
and this brought about a rapid ao- 
cumulation of soot. Of course, as the 
soot accumulated in the pipe so the 
passage-way became reduced, and alto- 
gether it became necessary for some- 
thing to be done. 

Upon examination nothing could be 
found to account for the inefficient 
results except the smallness of the pipe, 
and it was decided that a larger one 
was needed, and it was suggested that 
it should be of double the area or size 
of the existing one. This alteration 
was left for the owners of the range to 
do, os they had men and abundance of 
tha necessary stores, hut tliis is where 
the peculiar part of the work occurred. 

It was discovered that there was 
plenty of 7-in. pipe ready made, but 
none larger, and it ooourred to the 
engineer, that as a pipe of double the 
are^i of a 7>in, pipe was needed, why 
not use two pipes of .this size, instep 
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of making a new pipe for this tempo- 
rary purpose. This idea was acted 
upon. The existing 7-m. pipe was 
disconnected at the range, a short 
length of larger pipe made with a 
junctiou-pieoe, and placed at that 
point and a second pipe run up as Pig. 

' 86. (Thjs illustration shows straight 
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pipes for the sake of making the 
explanation clear. They were not 
exactly straight, but they ran side by 
side all the way.) 

The result of this arrangement was 
a most pronounced failure, and until I 
the cause was discoveied it was a moat I 
difficult failure to account for. All 
the usual causes were searched for, I 
such as leakages, openings, bad jomta, I 
etc. , without avail, and the pipes were 
foimd to be quite clear. Ultimately 
it was noticed that wliat smoke did 
pass into the chimney only issed fi'om 
one pipe, and the idea was entertained i 
that the second pipe, for some reason, j 
was refusing to act, and the work was 
being done by one pipe as before. A ' 
moment’s thought, however, showed 
that this theoiy did not quite meet 
the case, for the range was working in 
a much worse manner than when it 
had one pipe only, and if It was now 
a case of one pipe being actively work- 
ing, and the other idle, the results 
ought at least to have been as good as 
before, which, h owever they were not 
by any means. 

It was ultimately discovered that 
what up-draught existed in one pipe 
was supplied from the other, The 
direction of the air or draught in the 
pipes was as indicated by the arrows in 
Fig. 86. There was a certain amount 
of warmed air and gases passing up 
from the range, but only what would 
naturally rise by the fact that they 
were warm, not sufficient by any means 
to work the range. The really active 
force of the draught was busy in the 
pipes, down one and up the other, quite 
ignoring the range below. 

A very little consideration shows that 
tliia is a very natural result. Where- 
ever two chimneys exist, it matters 
not how exactly alike they may be 
built, one will work differently to the 
other. In this caae one chimney was 
a little more effective than the other, 
and instead of drawing its air tlirough 
a moss of fuel, and tlirough a ramifica- 
tion of oven flues, etc., it naturally 
preferred to have its supply from the 
free and open source that the other 


pipe constituted. It has been ex- 
plained that the msh of air into 
a chimney will take place equally 
through every opening it can find, 
only showing a preference when one 
opening is more free from obstruction 
than another. In this case results 



were obtained praotioaDy the some os 
providing a simple opening (instead of 
another pipe) at the junction piece, as 
Kg. 87. 

It IS somewhat strange, but instances 
have been known where twin chimneys 
sometliing like this have worked well ; 
but such a result could in no way be 
relied upon. It should never be at- 
tempted, for should results be bad 
there is no lemedying the matter, 
except by putting a single full-sized 
chimney. 

Sometimes two brick chimneys be- 
come joined in this way unintention- 
ally, and cause a deal of trouble. It 
occurs through the sweep's tools orsome 
other cause, dislodging some of the 
brickwork which forms the partition 
between chimneys wlien they are run 
up side by side. The displacement of 
a single bnck is sufficient. A fault 
of this sort is usually very difficult to 
discover, as it probably means opening 
the chimney at various points, until 
the defect is found. Sometimes a 
workman has become impressed with 
the idea that this fault exists in a 
chimney, and he cuts away and does 
infinite damage, only to discover thac 
the defect does not exist. This should 
not occur if oidiruny care is used in 
testing the chimney to find the cause 
of its inefficiency. 
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The method that can bo adopted 
with a prospect of discovenng the 
fault with certainty la to mate a fire 
m the stove or range that ia giving the 
trouble, and stand by it and watch the 
results while an assistant places a sack 
over tho top of tliia pai ticular chimney 
and afterwards over the chimney-top 
next to it. Previous to doing this, 
the chimney-tops should be watched 
to see tho action of the amoko coming 
fi’om them. 

A usual and commonly troublesome 
phenomenon m connection with sheet- 
iron pipe chimneys, is the tricklmg of 
watei doivn inside them. Sometimes 
tiie quantity ia really large, and pro- 
vision has to be made for its escape. 
This trouble is seldom noticeable with 
indoor pipes, or with any that are fixed 
in warm situations. With outside 
pipes it is more noticeable, particularly 
if the pipe is a flue to a gas-stove and 
lias no soot within it. When soot la 
present, its poor heat-conducting pro- 
perties bring about results somewhat 
approoclung those obtained by covering 
the pipe with material to conserve its 
heat. When no rapid cooling influence 
is manifested, the water difficulty does 
not present itself. 

It IS not so generally known as 
might be that of tlie different products 
or results of combustion water is one, 
and that it is formed very freely m- 
deed. We never notice it with our 
ordinary grates and stoves, which aro 
worked witli buck chimneys, ond 
which are always warm. The water 
is formed in exceedingly minute parti- 
cles, so as only to form au extremely 
thin vapour, and this passes up and 
opt of the chimney with the smoke, as 
the warmth of the chimney does not 
permit it to condense. 

When the smoke and pioducts of 
combustion from ooal or gas aro carried 
up into a pipe chimney outside a house, 
the cooling mfluence of the air through 
the thin metal causes the water vapour 
to be condensed, in the same mty that 
steam would be , and the instant this 
takes place the water ceases to nse 
with the other products, and fall^ or 


trickles down the pipe. Sometimes 
the quantity of water- vapour and its 
coudeusation are such that a small but 
continuous stream passes do^vn the 
pipe. 

When a pipe gets coated internally 
with soot, this condensation becomes 
less, and commonly ceases altogether. 
The soot 18 a poor conductor of heat, 
and the contents of the cliimney, tho 
gases and water vapour do not get 
cooled, and the results are (though in 
a very limited way) more Idee those 
obtained with a brick chimney. 

The pipe chimneys attached to gas 
stoves (of all descriptions) suffer most 
with the water difficulty in question. 
With these the pipes always remain 
clean, and any coohiig influence there 
may be acts upon them very quickly 
and surely, We may also look for a 
little more water vapour to result from 
the combustion of gas than from coal, 
as the former has hydi’ogen so abun- 
dantly and so free in its constitution, 
much more so than with coal. 

Another feature in connection with 
pipe chimneys which should always 
have considei*ation if coal fuel is to be 
used is the soot deposit, wliich occurs 
more rapidly m these than in bnok 
chimneys owmg to the greater coolmg 
effect on the iron pipe of the outside 
air. 

The provision of sweeping-doors at 
every angle, as was lecoinmended, is 
particularly neces.sary for the removal 
of fallen soot — soot that falls down the 
vertical pipes and in other ways collects 
at these points. The falling of soot 
OCOU 18 much more frequently and 
readily from the smooth surfaces of 
pipes tlian from bnekwork. 

Down-Brauglit. — It must first 
be explained that down-draught is of 
two cbai’acters. First, a down-blow 
in the cliimney of a gusty character, 
which at one moment is sending 
amoko, and possibly flame, directly 
into the room ; then the next moment 
the chimuey is calm, and possibly 
working normally. Intermittent in 
its action, m an irregular way, 
Secondly, a down-di aught of a very 
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regular kind, one that acts for all the 
*vorld as if the ohimney wanted to 
show how permanent and steady its 
iraught was , but, unfortunately, the 
Imught takes a descending mste^ of 
m ascending chrection. 

The first of these manifestations is 
nvariably noticeable at certain times 
fvhen the wind is in particular quai’ters, 
blowing from what may be termed 
objectionable directions ; 


wind haa blown so that it passed over 
the roof before reaching the clumney, 
and as it passed the ridge, it hud 
necessarily to pursue a downward 
1 direction moie or less abrupt, and its 
I force was thus directed into the open 
I cliimuey-top, as Fig. 88. With an 
' example of this kind it will be seen 
I that any variation in the direction of 
I the wind would bring about a varied 


but, of course, there is no 
one direction from winch 
the wind blows more objec- 
tionable to chimneys than 
another, and in some of 
these troublesome cases it 
may be the west wiud that 
causes the down-draught, 
and in others it is when 
the wind is from the east 
or some other quarter. Now, 
in practically all these coses 
the trouble is brought about 
by the ohimney being of 
insufficient height, or of 
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such a height tliat some adjacent 
building or object is higher, and 
deflects the wind so that it interferes 
with the ordinary up-draught of the 
chimney in question. 

To insure any real reliance in the 
effective working of a chimney, it must 
not only be as high as its surroundings, 
but in nearly every case it should be 
higher by at least 6 ft. Take, for 
example, the shape of the roofs on 
most of our subur^u properties — they 
are ndge-shaped. If a chimney ter- 
minates level with this ridge, or even 
a foot above it, there is the prohabihty 
of its being troublesome, notwith- 
standing the chimney itself is several 
feet from the ridge in question With 
this particular clofis of roof, it is not 
always the case that chimneys ter- 
minating less than 6 ft. above the roof 
have been a source of annoyance, as 
many other things govern the results , 
but many instances have come to the 
writer’s notice, and been remedied by 
being heightened either with brickwork 
or a taU pot. In these cases the 
trouble lias arisen chiefly when the 


degree of annoyance ; and so, also, as 
the wiud was strong or the reverse, 
the results would be greatei or less 
accordingly 

A state of things which, it will be 
understood, brings about this down- 
draught, but which is more difficult 
to deal with, is when the clumney is 
part of an addition or wmg to a house, 
and which is considerably lower than 
the main building. There are thou- 
sands of such cubes amongst the large 
residences m the west of London, and 
a really great number of suburban 
houses ore planned with what is 
termed a hack addition. These addi- 
tions are almost always lower than 
the general building, and the chimney 
tops often terminate from 20 ft. to 
40 ft. below the roof of the main 
structure which is near beside them. 
With these the notion is much more 
pronounced than with the ridge-roof 
example just given, for when the wind 
heats agamst a wall and has no ready 
or free means of escaping, it produces 
a very violent motion, swmhug about, 
and, it would seem, blowing in ever 



286 


Chimneys : DowH-Draught. 


ao many directions at once : and 
where money is not a gioat object, 
there have boon instances of people 
trying every descnption of cowl and 
wind-guard they could purchase to try 
and make such 'cliimneya eifective, but 
without avail, or with a very limited 
sort of success at the best. 

In cases such ns this a cure could 
be certainly eifected by carrying and 
continuing tho clumney up to above 
the main building, terminating it level 
with the other and effective chimneys 
that are up there, and which work 
the different fires m that part of the 
house >vithout the trouble in question. 
This, however, is where the bother 
arises. The chimney to be cured may 
be 30 ft. or moi‘e from the wall, and 
supposing it were carried across to 
this point, it would, perhaps, have to 
go up a considerable distance, and 
although quite possible, it would be 
an expensive matter, and this leads 
people to trust to the statements that 
appear in the circulars of windguard- 
raakers. If any readers want to make 
inteiostmg httle experiments respect- 
ing this subject, let them just get a 
short length of glass tube, and put 
very small pieces of cotton wool in it. 
The wool should be little, loose, fluffy 
pieces that will move with a httle 
draught like smoke. It will be found 
in the very first place that a current 
of air across the top of the tube will 
induce a rapid up-dra-ught in it with- 
out the asaistanoe of fire or heated 
gases, and direoUy air passes sharply 
across the upper end, the cotton wool 
will fly up and out at a speed too 
quick for the eye to follow. By 
placing different objects around the 
tube, many peculiar results can be 
noted. Enough will be learnt to show 
that a chimney top should be clear 
alcove everything, and nothing ought 
to project above it anywhei'e, not even 
the ohimuey-pot next to it. they 
should be level. Wlien chimneys are 
terminated in brickwork at the 
extreme top, a brick out of place, or 
even irregularly laid, may very possibly 
give pronounced ill results. 


The other form of down-draught — 
viz., that which is more constant or 
steady than the lost, proceeds from 
an entirely different cause, and many 
are the strange ideas workmen enter- 
tain in regard to it. To those who 
know the causa, the efforts to cure it 
on the part of those who are ignorant 
are always entertaining. Tins is a 
form of down-draught that no cowl 
and no raising of the chimney vnW 
cure ; the latfcei*, however, might 
possibly alter the effect. 

The cause of this trouble has beeu 
christened “ siphonage *' j but this is 
scarcely a correct term. The real 
action is that of ah' descending one 
chimney to provide that which is 
needed to maintain the up-cuiTent in 
another. In other words, there ore 
two chimneys, either m one room, or 
they may be in two adjacent rooms. 
Air is needed to make the up-draught 
in these but it cannot be obtained ; 
consequently one chimney, the 
stronger we may assume, by its up- 
draught, causes the necessary inflow 
of air to come down the other. To 
some extent it is similar to tho action 
explained above, when it was tried to 
work one stove with two ohimneya. 

Everyone knows that the up- 
ditiught in a chimney is nothing more 
nor less than a current of air, and a 
moment’s thought is sufficient to show 
tliat this unceasing up-flow represents 
a considerable volume. Now, where 
does this air proceed from ? From tho 
room in which the stove is, of course ; 
but where does it proceed from to get 
into the room 1 The chimney does 
not exhaust the room of aii*. In fact, 
the chimney would not act unless air 
entered the room just as fust as the 
chimney withdrew it. It will be 
found that the primary entrance for 
air into a house is the outer doors, 
front and back, and through the 
crevices of these (when they are not 
open) comes all the air for respiration, 
combustion, and draughts for olmn- 
neys. This is supposing some s^ial 
system or mode of inlet ventilation is 
notprovided, and it quite usually isnot. 
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The crevices round ■windows provide 
a little, but it is a very small quan- 
tity, as these o-re usually well-fitting, 
especially in good houses. 

Having explained this much, an 
explanation of an matance where this 
trouble occurred will make the rest 
easily understood. A complaint came 
from a house in the suburbs of London 
that a I'oom had a fireplace in it that 
could not be used owing to the per- 
sistent down-draught in the chimney, 
and the room itself and the ouo ad- 
joimng were rendered almost unbear- 
able by the very strong odour of soot. 
Upon examination it was found that 
these two rooms tliat were adjacent 
were only divided by folding doors, 
and the dooi'S were kept open. There 
was a fireplace and cMmney in each, 
but while one was effective (there was 
a fire burning in it at the time) the 
other was quite the reverse, and it 
caused the odour complained of. The 
air seemed to issue from tliis cliimuey 
into the room instead of being the 
other way about. Further examin- 
ation showed that, "with the view of 
making the rooms veiy cosy and free 
from i&iughta, the crevices all round 
the doors, and also the windows, had 
been neatly and well fitted with 
di^aught tuhiug, and the rooms were 
practically air-tight when the doors 
and -windows were closed. These were 
kept closed as a matter of course in 
the severe weather when fires were 
needed. Now where was the air 
needed for the chimney draught to 
come from ? The first thought would 
be that both chimneys would fail to 
act, there would and could not be any 
up-draught in them. This, however, 
can rarely be the case, as the power of 
the clumueys would not be so exactly 
balanced. Furthermore, whichever 
had the fire hghted first would be 
rendered more effective than the 
other, and once there is that which 
goes to make the chimney act in the 
way it should, the air will rush in 
from somewhere, and in this instance 
it came down the other chimney, for 
there was no other way. The occu- 


pants had tried to stop it by closing 
the folding doors ; but tliese did not 
fit at all closely ; if they had, then 
there would have been every chance 
of both chimneys being failures. Of 
course, the down-di-aught in this par- 
ticular chimney was instantly stopped 
when a door or window was opened to 
let a supply of air in, but to have a 
door or window constantly open could 
not be thought of, so the trouble was 
overcome with an inlet ventilator 
placed in each room. The cause of 
the trouble was merely waut of air. 
It had happened in this very instance 
that a local tradesman hod been called 
in, and he volunteered the information 
that hia cures of down-draught were 
very numerous, as he hod a patent 
pot of his own that was irresistible. 
Of course, he put one of these pots on, 
and equally of course it did no good 
whatever. He then attributed the 
trouble to a supposed defective state 
of the chimney, and from first to last 
he never went into the room where 
the trouble was noticeable — he had no 
need, he said. It is a too common 
practice for people to tliink that appli- 
cation must be liad to the top of every 
troublesome chimney ; certainly ^vith 
quite the majority of instances of 
down-draught the top is the part to be 
attacked ; but otherwise it is as often 
the bottom where the cure will be 
effected. 

In case it should have been gathered 
from what was just said, tliat short or 
low cliimneys are not effective, it must 
he clearly explained that their non- 
effectiveness when it occurs is entirely 
duo to their surroundings, A short 
chimney -will work ■well if there is 
nothing higher adjacent to it, and, in 
fact, when working stoves and cooking 
ranges in open fields, militaiy camps, 
etc., it is astonishing how effective a 
very short chimney will be found. 
As this is being written there is a gas- 
fire near by, and this has a pipo-ohim- 
ney to it, which is only 4 ft. in its 
extreme height. "Although this is so 
short, tlie passage of hot gases up it 
make quite a loud and hoarse hum- 
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miug noise ; in fact, it is too effective, 
for it lessens the eftectiveueas of the 
stove a little. A cooking range at 
Alderahot in a low huilding has 8 ft. 
of pipe to act as a chimney, and re- 
markable though it may seem, this 
induces sufficient draught to draw the 
flame and smoke fi’om tho fii e round 
the oven, to all appeal anoes as woU as 
a tall brick chimney would do. At 
any rate, the range works moat suc- 
cesafully, and shows no need for im- 
provement. (F. Dve in ‘The Budding 
News.’) 


China Eiveting. 

BEOKEN CHINAIVAHE RIVETINa. 

(See hIso Cements for China, 
CuTTiNQ Glazed Tiles, eto.) 

(a) The riveting of china and earth- 
enware, if carefully done, is the most 
substantial way of effeotmg repaus. 
The appearance is not usually as good 
aa cementing, but in iiveting china, 
one of tho first rules is to put tho 
rivets in the least couspicuous spota 
consistent with doing the job strongly. 

The ‘ ‘ rivets, ” as 

[j| y they are called, are 

Ki^ 83 pieces of brass wire 
bent down at the 
ends, as in Fig. 89. The wn-e is about 
5^ in. tluck and is flattened. The 
flattemng may be done on one side 
only (the side that comes next to the 
china), in which case it is done with a 
file ; or the two bent-down ends may 
be left of round wire, while theoonneot- 
ing piece is flattened a little by ham- 
mering. The idea is to get the wire 
to lie close against the ohma. If the 
rivet iB to come on a curved surface, it 
IS bent to correspond. 

The holes are mode in the china a 
little larger than tlie wire of the 
rivet, at about J in. from the edge of 
the break, and slanting slightly down- 
wards towards it, as Fig. 90, to corre- 




Fig. 90 


spend with the slight slant given to 
the ends of the rivet. The measure- 
ment of the holes and the rivets 
should be exact, and the latter should 
be made so that the ends will only 
just go in the holes, or will barely do 
so. In the latter case heat is relied 
on to expand and lengthen the rivet 
slightly, so that it will go in and then 
pii itself up tightly as it cools. 
Without heat the rivet is made so tliat 
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it lias to be gently driven in with a 
small hammer or wooden mallet. 
The final fixing of the rivet is done, if 
hot with shellac, or if cold with plaster 
of Paris. The latter can be coloured 
if desired, and a httle fluid plaster is 
well worked into the crack (after the 
riveting), to make it water-tight if it 
appears necessary. The holes drilled 
in the cliina should be of a depth of 
about half the tldcknesa of the china, 



or a trifle more if the china is thin, and 
the tmued down ends of the rivets 
must on no account be longer than 
the depth of the holes. 

The drilling can be done by an archi- 
medean drilling tool, or a hand brace, 
or a fiddle or bow drill, but the tool 
moat commonly used, particularly by 
the peddling fraternity is an mgenious 
drill stock that can be made of three 

f ieces of wood and a length of strmg, 
ig. 91. The centre siiaft is a rod 
about ^ in. thick, and say, 18 m. long. 


The cross-piece to whicli the string is 
attached, is about 7 in. iu length, the 
middle hole in it being a httle larger 
than the rod. The cucular piece acts 
as a fly-wheel, and may be in. in 
diameter, by § in. thick, and tits the 
rod tightly. By holding tl:^j||CroB8- 
piece, then giving the rod a Wfist to 
start it, the string ^vill wind itself on, 
as in Fig. 92 , then, by piessiug down 
the cross-piece the rod will bo made 



to revolve, and if the pressure is re- 
lieved just as the string has become un- 
wound, the impetus given the fly- 
wheel will carry the rotation on suffi- 
ciently to wind the string on again the 
other way. The cross-piece is then 
pressed down again and the 
operation repeated. The rota- f 

tion of the rod is thus several | 
turns one way, followed by a f 

correspondiugnumberof turns j 

the other way, and so on aa 
long as the oross-piece is 
worked by the hand, 1 

The diilling point may be V 

of steel, or of copper, as men- Fie. 93 
tioned m the follo^viug matter, 
turpentine being used as a lubricant, 
but to start the hole through the glazed 
surface — which is the hardest part — a 
diamond-pointed drill as Fig, 93 is 
sometimeh used. 

This 18 a piece of diamond (the 
kind used in many larger dnllmg 
u 
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tools) firmly secured iu the end of a 
tin tube, eithei’ by cementing or sol- 
dering. 'Tliis tube slips on to the 
lower end of the rod of the drdlmg j 
stock ]ust descnlied. ! 

{b) Ceramic objects can be readily 
drdleiljiwitlv hardened steel tools. 
With Inajohca and porcelain without 
glaze it ia bast to di’dl under water ; 
for instance, filling the vessel with 
water and placing it in another vessel 
filled with water, so that the drill is 
used under water and passes again 
into it after penetrating tlia material. 
Instead of filling glazed articles with 
water, a piece of cork may be placed i 
under the spot where the drill is work- 
ing. The pressure applied to the drill 
varies aocoi'diug to the hardness of 
the material , it must, however, gradu- 
ally decrease as the drill approaches 
the point of exit, and finally cease al- 
together in order to avoid splintering. 
For enlai'ging small holes already exist- 
ing it 18 best to uao three-cornered or 
four-square broaches, ground smooth, 
in the same manner as above described 
(under water) ; for liaid matenal, 
such as glass and glaze, moisten the 
broach with oil of turpentine. The 
simultaneous use of oil of turpentine 
and water is best in all cases, and 
especially when the object to be 
drilled does not permit the sole use 
of the oil as in the case of majolica 
and unglazed porcelain, as the oil will 
be absorbed if water is not used. 

(c) Boring the lioles is generally 
done with a diamond-pointed drill or 
copper bit with corundum or emery. 
To make cutting tool, take piece of 
stout copper wire or rod, and fit to 
drill. See that it is perfectly straight. 
Next make the copper red hot, and 
plunge into cold water. Now take 
bit of hard wood, say box or oak, 
about J in. to J in. thick and 1 in. or so 
square. Drill hole in it just large 
enough to take copper bit, put a few 
grains of emery powder in the hole, 
and insert copper bit. Press down 
firmly, and give a few turns. Add 
more emery, repeat process until end 
of copper is embedded with grams of 


emery. The bit requires renewing 
with emery at mteivala, and can he 
kept moist with turpentine, or para- 
ffin, or camphor dissolved iu turpen- 
tine. 

To Drill Glass. — In driUmg glass 
stick a piece of stiff clay or putty on 
the part where you wish to make the 
hole. Make a hole in the putty, ex- 
posing the glass to the size required. 
Into this hole pour a little molten 
lead, when, unless it is very thick 
glass, the piece will immediately drop 
out. 

To File Glass Utensils. — Dip 
the file iu strong caustic soda lye, and 
then, wlule still wet into coaise sand. 
With a file thus prepared glass utensils 
can be worked without crocking the 
glass. 
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Chisel Steel. 

ITS TEEATMENT. 

The following is extracted from a paper 
read before the National Railroad 
Blacksmiths’ Association of America. 

The operation of making and dress- 
ing clnsels appears so easy and simple 
that it is scarcely given any attention, 
and many are of the opinion that a 
cheap gi-^e of steel is perfectly suit- 
able for the purpose. There are vari- 
ous reasons why good steel should be 
used for this purpose, viz. they must 
hold a good cutting edge, they under- 
go many redressmga, they are sub- 
jected to impact, and they are often 
used by inexperienced workmen 
Cheap steel, when reheated and retem- 
pered many times, deteriomtes very 
rapidly when compared with good 
steel. This cheap steel has a very 
open and loose structure ; also, it con- 
tains a greater percentage of the im- 
purities ; these impurities envelop the 
grains and prevent the necessary cohe- 
sion from taking place between the 
grains. These vibrations which take 
place when a chisel is struck a blow 
from the hammer are very conducive 
to fatigue in poor steel, and in this 
condition a chisel will break in a very 
short time. They do not exert such 
a marked influence on good steel, and, 
furthermore, this rule will also apply 
to iron in the same respect. 

In making chisels care should be 
taken to clip off the corners ; if not, 
they will draw over and overlap the in- 
terior metal, which will produce a split 
pomt. I believe in edging*up, or, in 
other words, upsetting edgewise, when 
the point of the chisel is very thin, 
and it being at a dull-red heat is the 
cause of more oluaels breaking than any 
other treatment it receives, unless it 
he overheating for hardening. The 
smith should aim to do most, of his 
edging-up before the chisel is drawn 
down too thin ; if it should spread a 
little wider than the width of the steel, 
it would be better to leave it in this 


shape thau to edge it up when it is 
very thin. 

In order to obtain the best results 
a good hammering to pack the steel is 
very esaeutial, but it should be properly 
done. The chisel should be evenly 
heated, and the process of packing 
should commence at the thicker part 
of the chisel first, gradually increasmg 
the amount of liammermg on reaching 
the point, and aiming to give an equal 
amount of it on each side. At times 
wc have a difficulty with chisel points 
snapping off; there are good reasons 
for these failures . First, when a chisel 
is unevenly heated, and quenched in 
this condition, it is left in a state of 
unequal tension ; then wo find areas 
with different degrees of hardness ; 
also the transition from the hard areas 
to the soft bemg so abrupt, bhe chisel 
is left in a state of gimt weakness. 

Secondly, the point of the chisel is 
heated to the proper tempemture, but 
just back of this (say about ^ in.) the 
colour is scarcely visible ; it is quenched 
in this condition. This chisel will 
break at the junction between the 
hardened and the unliardoued parts. 
The smith Nvill then test the fracture 
with hia file j finding it very soft, he 
wonders why it broke, 

Wlieu steel is quenched between 
what IS called the neutral and harden- 
ing zone, or, in other words, just 
before it arrives at the true hardening 
heat, it is m its weakest condition, and 
this accounts for the poiut jumping off. 
This can be remedied by hardening the 
cliiBel farther up wliere it is thicker 
and stronger, and then drawing the 
temper accordingly. 

A practice which should not he tole- 
rated is when the cliisel point is heating 
too fast and it is checked by dipping 
it into the water (just for an instant) 
and then placed m the firo again. 

In dressing chisels many are returned 
having considerable temper remammg , 
generally they are thrust into the 
centre of the fire ; here the change is 
80 sudden that the tenacity of the 
steel is impaired, and at times will 
cause surface cracks. 

U 2 
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The use of sulphurous cool is also 
quite a factor in causing unsatisfactory 
results. 

It seems also unnecessaiy to mention 
that quick heating and overheating in 
any part of the treatment is the cause 
of many failures. 

We will make a number of the 
chisels f I om the same bar of steel, and 
will declare bliey all received precisely 
the same treatment ; but will the final 
2 'egults support ua in this claim * I 
believe not, for there must have been 
a variation lu the ti eatment somewhere 
for the machiuiat (who is a careful 
man) will state that some broke veiy 
easily, while others were exceptionally 
good ; until wo can explain why this is 
so, we should refrain from upbraiding 
our friend when he returns with these 
ohiaala broken. Many efforts have 
been made for the purpose of taking a 
short out on tins undesirable task of 
chisel dressing, but the old method 
still prevails to a great extent. 

Some have lecommendad the use of 
lead, others cyanide of potash, which 
is heated in a ladle or pot to the 
proper temperatuie, and the chisel 
points are placed in this till they 
attain the desired heat, but if these 
mediums are not kept at the pioper 
temperature the results will be very 
unsatisfactory. Some advise heating 
the points in the fire and then quench- 
ing in oil or a mixture of tallow, 
prussiate of potash, aud resin ; then, 
again, tin that is just brought to the 
melting-point is used. It la claimed 
that when quenched in any of tliese 
mediums the temper need not be 
drawn , it will bo ready for use. For 
my part, I do not believe that they 
axe worth while considering. 

Some practise drawing the temper 
very slowly in oil or sand wluch is 
heated to the proper temperature to 
give the required hardness to thechieel. 

It would be well to give a little 
attention to the water emeiy-wheels 
in use at so many places at the present 
time ; they are usually too fine for the 
purpose intended, wliich causes them 
to glaze very quickly when used on 


hardened steel. They are the cause 
of many surface cmcks which we see 
on the cutting edge of the tools, espe- 
cially those made from alloyed steel. 
The tools are thrust against tiiis glazed 
surface of the emery-wheel mth con- 
siderable pressure , the wheel will not 
cut, but glide over the surface of the 
tool ; this friction generates heat so 
quickly that it excels the conduction 
power of the steel. Consequently 
only a thin shell of the atccl is heated ; 
expansion must take place but the in- 
ternal condition of the steel being cold 
and unyielding, this thm shell reheves 
itself by crackmg. Then again, tools 
ground on wheels in this condition 
will become soft as well as glazed, and 
thus ivillrequu'e hardening again , but 
this glazed film prevents hardening 
from takmg place, and then we wiU 
blame the steel for being deficient in 
carbon. These emery-wheels will 
often take the temper out of the 
extreme cutting edge, which will not 
penetrate more than *001 of an inch 
beyond the surface , but it is enough, 
for the tool gives down very quickly, 
and on such tools as mills it is liable 
to break out the teeth. 

In some places when tools are to be 
annealed they are placed in a furnace 
that is lieated to a very high tempera- 
ture. This 13 a bid practice, and 
should not be continued on such tools 
as mill, hobs, reamers, etc,, for the 
small teeth arc lieated so quickly that 
it will cause a atrain at the base 
of the teeth. Then if the old teeth 
are not entirely cut away (which is 
often the case), it will be disposed to 
ci’ash at these sti-ains when tempered. 
It la well known that ateel on being 
hardened will change from its original 
size when cold. Generally an expan- 
sion ynll take place ; but it is not 
unusual to have a piece that will show 
a slight shrinkage. 

At times we will notice pieces of 
steel which conform exactly to the 
same size and shape, made in the same 
manner, and from the same bar of 
steel, when hai’dened, they ivill show 
a slight difference in the exiiausion, 
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aud perhaps a piece or two will bKow 
a slight contraction. We feel confident 
that we lieated those pieces the same 
temperature , but the eye la very 
easily deceived and every little incre- 
ment or decrement m temperature of 
water will liave an influence in pro- 
ducing different results. 

These variations, bemg veiy smell, 
would not count on many pieces to be 
hardened for ordinary work, but on 
suoli tools as master-taps and dies it 
would probably render them worth- 
less. ■ 

Some blame the steel for these 
variations, but I believe it is due 
partly to our method of hardening. 
The following 1 have copied from a 
little book, which wdl partly explain 
the difficulty . “In pieces of steel 
above a certain size the iiardness does 
not extend right through to the 
centre. The surface, when it is 
suddenly cooled, oontraots to a certain 
extent and exerts a considerable com- 
pressive force on the metal in the 
interior, which, as it slowly cools, is 
forced to occupy a smaller volume 
than it did originally , wlulst the 
hai'dened portion, which is in a state 
of tension, owing lo it having been 
cooled suddenly, occupies a greater. 
If, then, the contraction of the in- 
terior be greater than the expansion 
of the exterior, the piece of steel, as a 
whole, will be smaller after hardening 
than it was before, and vice versd. 
The whole question turns on the 
relation of the volume of the hardened 
portion to that which lias been only 
partially hwdeued." 




Cleansing. 

(See also Bleaching, Laqqueiiinq, 
Polishing, Gilding, Plating, etc.) 

This eubject embiaces wafihing and 
Booming processes, recipes for cleansing 
various articles of a bard or solid 
nature, also recipes for the removal of 
Btiims. 

Alabaster (and sec Mahble).— 
Strong soap aud water is good for 
cleaniDg alabaster ; if too much dis- 
coloured make a paste witli quiokhrue 
and water, cover the article well ^vlth 
it, and let it remain all day ; wash off 
with soap and water, mbbing hard the 
Btaiua. Or apply dilute miiiiatic acid, 
having previously washed off dirt and 
gi ease. 

Bottles (and see Dhuggists’ XTten- 
siLB, and Glass). — (1) Bo not use 
lead shot as it is a du'ty and objection- 
able method, cUppiiigs of iron wii'e are 
a better means of riiisiug. They are 
easily had, and the cleaning is rapid 
and complete. The ii-on is attacked 
by the oxygen of tlie air, but the 
ferruginous compound does not attach 
to the side of the bottle, and is easily 
removed in washing. Fordos found 
that the small traces of U'on left had 
no apparent eti'ect on the colour of red 
wines ; it had on white ivines, but 
very littlo ; but he thinks it might be 
better to uee chppiugs of tin for the 
latter. (2) Take a handful of co mm on 
quicklime, such os bricklayera use, 
and a handful of common wasliiug 
Boda, boil them in a laige kitchen 
ii'on saucepan (which will only be 
cleaned, not damaged, by the process). 
When cold, the fluid will he lye ; put 
this into the vessel you want to clean 
with some small pebbles ; make it 
warm if you can, and shake up or let 
it soak according to the natui'e of the 
vesBel, (3) Gypsum (free fi'om sih- 
cate), marble, or biniifled bones, is 
preferable to shot or sand. Sulphuric 
acid and bicliromate mixed, are best 
to fi’ee porcelain and glass from organic 
matter, 
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(4) Boltles containing Jlcsinous Solu- 
tions. — Wash with coustio alkaline 
lyea, and rinse with alcohol ; if they 
have held essential oils, wash with 
sulphuric acid, and rinse with water. 

(6) Glass Bottles which have con- 
tained Petroleum. — ^Waah with thin 
mill- of lime, which forms an emulsion 
with the petroleum, and removes every 
trace of it , by washing a second time 
with milk of lime and a small quantity 
of chloride of lime, even the smell 
may be so completely removed as to 
render the vessel, thus cleansed, fit 
for keeping beer in. If the milk of 
lime be used wai'm, instead of cold, 
the operation is rendered much shorter. 
(‘Ding. Pol. Jl.') 

Brass (amd see Ladquebing). — 
The cleaning of lacquered goods must 
be confined to simple wasliing, strong 
soda water being used to remove lacquer 
when relacquering is to be done (see 
LAcqUEnmo). The following recipes 
are for cleaning brass articles with 
polished miooated surfaces. 

(a) Wash with rock alum, boiled m 
a strong lye in the proportion of 1 oz. 
to a pint ; polish -with dry tripoli. 
(J) Make a mixture of 1 part common 
nitric acid and J part sulphuric acid, 
in a atone jar, having also ready a pail 
of fresh water and o box of sawdust. 
The articles to he treated are dipped 
into the acid, then removed into the 
water, and finally rubbed with saw- 
dust. This immediately changes them 
to a brilliant colour. If the brass has 
become greasy, it is fir t dipped in a 
strong solution of potash and soda in 
warm water ; this cuts the grease, so 
that the acid has free power to act. 
(o) Ruh the surface of the metal with 
rottenatone and sweet oil, then rub 
off with a piece of cotton flannel, and 
polish with soft leather, (d) A solu- 
tion of oxalic acid rubbed over tar- 
nished brass soon removes the tarnish, 
rendering the metal bright. Tlie aoid 
must he washed off with water, and 
the brass rubbed with whiting and soft 
leather, (e) A mixture of muriatic 
acid and ^um dissolved in water im- 
parts a golden colour to brass articles 


I that are steeped in it for a few seconds, 
j (/) Put a coat of nitric acid over the 
' part you want cleaned, with a piece of 
rag ; as soon as it turns a light yeUow, 
ruh it dry, and the brass will present a 
very clean appearance ; if not, repeat. 
( //) Oxalic acid and whiting mixed and 
applied wet, with brush, and brushed 
again when dry with soft plate-brush, 
polishing with dry whiting. 

Brass Instruments. — (o) If the in- 
struments are very much oxidised or 
covered with green rust, first wash 
them with strong soda and water. If 
not so very bad, this first process may 
be dispensed with. Then apply a 
mixture of 1 part common sulphuric 
aoid and 12 of water, mixed in an 
earthen vessel, afterwards well scouring 
with oil and rottenatone, and finally 
using a piece of soft leather and a little 
dryrottenstone togiveabriUiantpoliah. 
In future cleaning, oil and rottenatone 
will be found suffloient. To hold the 
instrument, get a piece of wood twned 
to insert in the heUs ; fix in a bench 
vice. The piece of wood -will also servo 
for taking out any dents you may get 
in the beUs. (b) Dissolve some com- 
mon soda in warm water, shred into it 
some scraps of yellow soap, and boil it 
till the soap is aU melted. Then take 
it from the fire, and when it is cool 
add a little turpentine, and sufficient 
rottenstone to make a stiff paste. 
Keep it in a tin box covered from the 
air, and if it get hard, moiaten with a 
small quantity of water for use. 

Brass or Copper. — Mix together 
1 oz. oxaUc acid, 8 oz. rottenstone, 
and J oz. gum arable ; all these are to 
he finely powdered. Then add 1 oz. 
sweet oil and sufficient water to form 
the mixture into a pasta. Apply a 
smaR portion to the article to he 
cleaned, and rub dry ivith a flannel or 
washleather. 

Brass Inlaid 'Work.— Mix tri- 
poli and linsood-oil, and dip felt into 
' the preparation. With this polish. 

If the wood ha rosewood or ebony, 

' polish it with finely-powdered elder 
ashes, or make a polishing paste of 
' rottenstone, a pinch of starch, sweet 
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oil, and oxalic acid, mixed with, 
water. 

Bronze. — (1) There has been 
found no other way of cleaning bronze 
statues, when blackened by smoke and 
soot, than that of washing with plenty 
of clean water, accompanied with 
mechanical friction ; but even this 
simple treatment is very undesirable ; 
because the fidction, however slight, 
accompanying the washing, destroys, 
or tends to destroy, the sharpness of 
the outlines ; and the sulphurous and 
sulphuric acids of the prevailing smoke 
would be certain to rapidly corrode 
the surface of any bronze statue which 
is constantly being washed. It has 
been a matter of much debate whether 
the soot-blaokened surface of a bronze 
statue is not more pleasing to the eye 
than the metallic lustre of a new,’ or 
newly-cleaned statue. (2) "Weber finds 
that a dilute solution of caustic alkalies ' 
removes overlying dirt, and allows the 
green patina to become visible. Where 
the metal was not originally oxidised, 
the alkali simply cleanses it, and does 
not promote any formation of green 
rust. (3) By dipping fustian in solu* 
ble glass, and washing it with soap 
directly afterwards, we get a fabric 
largely impregnated with silica, wliioh 
will be found very well adapted for 
cleaning bronzes, etc, (4) The method 
of restoring a bronze tea-urn turned 
black in parts will depend, to a great 
extent, on the metal and the colour. 
Clean the surface, first of all, with 
wliiting and water, or crocus powder, 
until it is polished ; then cover with a 
paste of graphite and crocus, mixed in 
the pi'oportions that -will produce the 
desired colour. Heat the paste over a 
small charcoal fire. If the bronzing 
has been produced by a corrosive pro- 
cess, try painting a solution of sul- 
phuret of potassium over the cleaned 
metal. The bronzed surface may be 
pohshed ; but it cannot be bright 
unless the surface of the metal itself 
is polished, and then covered with 
transparent lacquer to preserve the 
brightness. (6) Boil the articles in 
ordinaiy soap-boilers' lye, rinse m 


water, and roll in bran or sawdust. 

If the bionze is pressed, the lye must 
be mixed with common salt and the 
article thoroughly brushed, but no 
water must touch the back. (6) 
Bronze which has become dirty by oil, 
fat, tallow, or other greasy body, is 
boiled in an infusion of ashes, and 
cleansed with a soft brush dipped rin a 
fluid of equal pai'ts of water, nitric 
acid, aud alum. Each piece is then 
dried with a rag, and slightly heated. 
To cleanse clock pendulums, and free 
them from the substance called by the 
gilders “mercury-dust,” heat them 
moderately, touch the stain with a 
brush dipped m nitric acid, mb with a 
linen rag, and again heat moderately, 
Carpets. Vacuum. Cleaning. • — 
The vacuum system, which may be 
said to suck the loose dirt from the 
, carpets (for it cannot remove fixed 
dirt marks or stains, though by re- 
moving loose dirt from fixed marks 
it may make them less pronounced), 
is now being largely used ovring to 
the many advantages it offers. In 
the fii'st place it raises no dust, does 
not scatter a proportion of the dirt 
disturbed, os any brushing process 
must ; it is more positive, removing 
more dirt from beneath a carpet than 
a brush can get at. It may not be as 
effective as takmg up carpets and 
underfelts, beating them and washing 
the floor, hut for ordinary periodictd 
thorough cleaning as required in hotels 
and similar places, the vacuum method 
is considered to make the raising of 
fixed caipeta unnecessary. "With a 
public dining (general meal) room, the 
raising of the carpet and its cleaning 
would mean stopping business for a 
day or two at least ; while the clean- 
ing of sitting and bedroom carpets, 
by raising them, would keep a certain 
peicentage of rooms perpetually unfit 
for occupation. Vacuum oleanmg is 
quite as quick as surface brushing, and 
in certain pi*e8siug cases it is under-, 
taken without even removing the 
hangings in the room. 

The vacuum is produced by an aii* 
pump, this being driven by a petrol 
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01' fsimilar motor (when the outfit is 
portable and carried in a van from 
house to house). A good vacuum of 
25 m. is easily got, and the general 
workmg of the system presents no 
difficulties. The chief detail, that is 
kopt secret as fai' as possible, is the 
“dirt-arrester.” A pump that may 
be effective and free working with air 
ivill quickly fail if the air is loaded 
with dust and debris, and the duty of 
the dirt-aiT0ster is to filter this out 
of the air winch is drawn through the 
substance of the carpet and wliich of 
course disengages and carries the dirt 
from the carpet wth it. The details 
of an arrester are given m Fig. 94, tliis 



W 

_Lj 


Melbl&tuze 

H 

v(5.CoAe-l,-j- 


0 -I - 


Fio, 94. 

showing the interior construction in 
section. Its exteiior is simply a box 
or case, or any convenient shape, the 
interior being divided up and including 
a coke air-filter bed as shown. The 
case must have a door to admit of tho 
dirt being removed (and the coke 
wliich will require washing or renew- 
ing) and, needless to add, the door, 
and the whole case, must be absolutely 
aiT-tight, The cleaiiiug out of the 
box must be done as often as the 
operator judges best, this being gov- 
erned by the si^e of the box and tho 
state of the carpet. 

Casks {Beer Gaslcs ). — ^The acid 
smell very often found in casks may he 
attributed to absorption in the pores 
of the wood of acetic and lactic acids 


— a very small quantity of either of 
them having power to communicate 
them principle to any fermenting 
liquid with which they may he brought 
in contact, and increasing very fast at 
the expense of the alcohol in the hquid, 
wliile at the same time causing un« 
soundness to a greater or less extent, 
according as the temperature of the 
atmosphere may be high or low. 
Bearing this m mmd, it is of the 
utmost importance that all free acid 
wluch the cask may contain should be 
carefully neutralised before filling with 
a liquid so liable to change as ferment- 
ing wort. Casks before filling, after 
being well washed with boiling water, 
should be allowed to cool, and then 
examined by some responsible person 
Ob to theii' cleanliness, acidity, and 
probable mustiness , the cask is well 
smelt, and usually a light is passed 
through the tap-hole, so tliat the 
examiner may view the intenor. Any 
cask that may smell soiu’ (especially in 
summer weather, or when required for 
stock or pale ales) should be rejected, 
and be well treated with lime. This 
should be put into the casks dry^ 
small lumps of the lime being broken, 
so that they can be easily inserted m 
the bung-holes, and when sufficient 
has been put in (say, about 4 lb. to a 
barrel), then about 4 gal. of 601^171^ 
water must be added, the casks bunged 
up, and kept so for a few hours, occa- 
sionally rolling about. The lime 
should then he well washed out, and 
the casks steamed, and allowed to cool, 
when they will be in a fit condition for 
containing the most delicate liquid 
without any injury. The hard biown 
substance, wluch on hemg scraped 
with a nail leaves a white mark, so 
often found in casks, is a deposit that 
forms from the constituents of the 
liquid ooutained iu them, and is often 
cai'bonate of lime, or yeast dried, or 
both. When this is formed, the only 
effectual method of cleansmg is to take 
out the head, and put it into the 
cooper's hands to be well scraped, until 
every particle of the fur is removed. 
Cask-waBhing machines never remove 
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fui' or thick diy deposit properly ; 
they arc very couvenient lu a geueml 
way for the usual run of casks, but 
auy exceptionally bad must be uii- 
headodj and cleaned by hand. For 
stock ales it is a good plan to rinse 
with solution of bisulphite of lime just 
before filling trade casks. (2) With 
regard to the coating spoken of in (1), 
it not only preserves the wood but 
keeps it clean and sweet, and does no 
harm at all to the beer. It takes some 
considerable time before the wood is 
coated with such a protecting enamel. 
It occuis alike in rounds, puncheons, 
and stone squarea. Formerly it was 
customary to have all vessels that were 
furred over thoroughly di'essed by the 
cooper, but now intelligent coopers 
advise brewers to keep it on. (3) 
Blow sulphur fumes into foul casks by 
fumigating bellows, such as gardeners 
use when fumigating conservatories. 
The sulphui'ous acid formed by burn- 
ing brimstone is a powerful purifier, 
and will not leave an unpleasant taste, 
being easily washed away. 

Cider Cnsks. — (a) Ha& fill each cask 
with boiling water, and add J lb. of 
pearlash, then bung it up, and turn 
over occasionally for 2 days, then 
empty, and wash with boding water 
(6) Scald out with boiling water ; if 
the heads aie out, pub them over a 
straw fii’e for a few minutes, so as to 
shghtly char the inside. If you have 
a steam boiler, partially fill with water, 
and admit steiim tlirough the bung- 
hole by a pipe down mto the water, 
and so boil. 

Vinegar Casks , — Old vinegar barrels 
become impregnated to such an extent 
with acetous substances that it is nest 
to impossible to render them fit for the 
storage of any other liquid. Fill the 
barrels with milk of lime, and let this 
remain in them for several mouths, 
then rinse out well with plenty of 
warm water, and steam them inside 
for J hour. 

CGlluloid Covered Mount- 
ing’S, — Rub the covered parts with a 
woollen cloth and a little tiipoli, and 
polish with a clean woollen rag. 


Chip or Straw Bonnete . — To 
Clean . — ^Wash in warm soap liquor, 
well biusliiug them both insido and 
out ; thou rinse in cold water, aiid they 
are ready for bleaching. 

To Bleach. — (1) Put a small quantity 
of salts of boriel or oxalic acid into a 
clean pan, aud pour on it sufiicient 
scalding water to cover the bonnet or 
hat. Put the bonnet or hat into tliis 
liquor, aud let it remain in it for about 
f) minutes ; to keep it covered, hold it 
down with a clean stick. Dry in the 
sun or before a clear fire. (2) Having 
first dried the bonnet or hat, put it, 
together with a saucer of burmng sul- 
phur, into a box. ^vith a tight closing 
lid. Cover it over to keep it in the 
fumes, and let it I'eraam for a few 
hours. The disadvantage of bleaching 
with sulphur is that the articles so 
bleached soon become yellow, which 
does not happen to them when they 
are bleached by oxalic acid. 

To Finish oj* Stiffen . — After cleaning 
and bleaoluug, wlnte bonnets should 
be stiffened with parchment size. 
Black or coloured bonnets aie finished 
with a size made from the best 
glue. 

Sti-aw or chip plaits, or leghorn hats 
and boimels, may also be cleaned, 
bleached aud flmslied as above. 

Cloth and Clothing . — {See also 
Textile Fabrics and Stains.) 

Clothes^ Washing comj)Ound for . — 
The German washerwomen use a mix- 
ture of 2 oz. turpentine and 1 oz. 
spuTts of ammonia well mixed together. 
This IS put into a bucket of warm 
water, in winch ^ lb. soap lias been 
dibsolved. The clothes are immersed 
for 24 houis aud then washed. The 
cleansing is said to be greatly quick- 
ened, and 2 or 3 rinsings in cold 
water remove the tui'pentiue smell. 

Solution fw cleaning Clothes . — For 
tweeds aud silks the following is good. 
Methylated spirit J oz. , strong spirit 
of ammonia 1 oz,, spirit of naphtha 30 
drops. Take one tableapoonful of this 
mixture and stir it into half a pint of 
warm water. Apply with a brush but 
do not soak the matenal. 
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Coins. — Coins can be quickly 
cleansed by immersion m strong nitnc 
acid, and immediate wasliing in water. 
If very dirty, or corroded with verdi- 
gris, it is bettor to give them a rubbing 
with the following ; — 

J oz. pure bichromate of potash. 

1 oz sulphuric acid. 

1 oz. nitric acid. 

Rub over, wash with water, wipe dry, 
and polish with rottenstone or chalk. 
(Lyle.) 

Copper Vessels, — (1) Use soft- 
soap and rottenstone, made into a stiff 
paste with water, and dissolved by 
gently simmering in a water-bath. 
Rub on witli a woollen rag, and polish 
with drj^ whiting and lottenstone. 
Finish with a leather and dry whiting. 
See also Bbass. 

Cotton Waste . — Clean in a solution 
of washmg soda (carbonate of soda and 
hot water) , the resulting liquor will 
be soapy which may be used as a lubri- 
cant in the workshop for drills, etc. 

Druggists’ Utensils. — ^Before 
cleaning an implement, the first thing 
to consider is whetlier the article you 
are about to wash is worth the chemi- 
cal you will have to waste upon it. 
If not, then throw it away ; if other- 
wise, the chemicals are not wasted. 
Do not count the labour, as it would 
be the same even if merely washing 
with water. On any article use water 
first — pure water, or os pure aa it runs 
from the hydrants, and next to that 
soap. I place water first, os it ought 
to he, in an apothecary’s shop. Other 
people place soap fii’st ; but soap is 
incompatible with a great many chemi- 
cals employed in a drug store, and in 
some cases had better be left out alto- 
gether. Water will dissolve out most 
iodides, nitrates, sulphates, chlorides, 
etc., with wluch soap is incompatible, 
even if they are incorporated with fatty 
substances as in ointments. We have 
known clerks to dash soapsuds right 
into a graduate that has contained 
tincture of iron, or solutions of lead, 
or lime, and then have a graduate more 
difficult to washout than before, while, 


if they had used water alone, it would 
have been cleansed. 

Cheapness is the thing to be desired 
in washing paraphenialia. Some drug- 
gists use powdered pumice, sawdust, 
sand brick, shot, wire and paper, solu- 
tions of soap in diluted alcohol, and of 
caustic potash in water, turpentine, 
ammonia, benzine, alcohol, ether, clilo- 
roform, hot water, and hydrochloric, 
nitnc and sulphuric acids. Some of 
the above are to be recommended, and 
others are not ; for instance, pow- 
dered pumice is an excellent thing 
for scouring we^wood mortars and 
brightening spatulas. It is also use- 
ful when introduced into bottles on 
paper and a bent wire employed for 
scounng. 

Dry sawdust is good for removing 
grease from mortars and spatulas after 
ointments have been made, and in 
soaking up oil and paint from floors 
when spilled. Sand Brick is useful in 
scouring spatulas. A very handy in- 
strument 18 the bent wire and paper. 
With a good steel wire bent mto 
proper shape and introduced into bot- 
tles, we can accomplish wonders. A 
piece of newspaper, moistened and 
sprinkled with powdered pumice, vtdll 
scour out of a bottle all dirt of a 
resinous character. If the bottle 
has contained any solutions of iron 
salts, use hydrochloric acid. A bottle 
that has contained lime-water, or in 
which lime has deposited, is most 
readily cleansed by hydinchlono acid. 
The same is true of oxide of zinc 
when used in a mortar for making 
ointments. A mortar after zinc oint- 
ment has been prepared in it, if washed 
ever so much with soap and water, 
still causes a little water dropped 
into it to run into globules, showing 
the presence of zinc or other substance 
in the mortar. A few drops of muri- 
atic acid dropped into it will remedy 
this, forming chloride of zinc, a very 
soluble salt. 

Nitric acid will best cleanse a vessel 
that has contained lead solutions, as 
the other acids form insoluble lead 
compounds. Carbonate of soda put 
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into fish-oil or cod-liver-oil bottles, and 
allowed to stand a few hou;*a, will 
cleanse them perfectly. A solution of 
crude potash is an excellent thing to 
keep on hand, as it is to be pieferred 
to alcohol, ether, benzine, or chloro- 
form, in cleaning vessels that have con- 
tained resins, such as hquid sfcorax, 
tolu, benzoin, and all dirt of a resin- 
ous character ; it is also useful in clean- 
ing vessels which have contained Prus- 
sian blue. Alcohol is useful m re- 
moving clilorophyll. For ether and 
chloroform I have no use, os they are 
too volatile and too expensive. 

Hot water for grease is not to be 
recommended, because it is not handy 
to get, and it only melts the grease, 
and causes it to float on its surface, 
and when the water is poured out of 
the vessel the fat will still adhere to 
its sides, and have to be washed off 
with soap and water. Turpentine is 
useful in removing tar, wax, or ream. 
I never have had enough success with 
ammonia to recommend it. It de- 
stroys paint if put on counters or shelv- 
ing, and makes windows look smeary. 
The only thing it is good foida to neutral- 
ise acids that may have fallen on clotli- 
ing, Osalicocidwilltemporarilyremove 
tannate of iron stains. Use whiting, 
or batter, precipitated chalk on your 
lated ahow-caaes, and rottenatone on 
rasa work. A chamois skin is good to 
brighten up tilings with, but a new 
one scratches, and an old one, if washed, 
is hard and stiff. 

And now we come to tho last, but 
not least important, and that is the 
hands ; all the above solvents and 
detergents will do for the hands, if 
used in moderation, and then imme- 
diately removed with clear water. 
(A. Wetterstrdm ) 

Earthenware, Porous. — Tliis 
often becomes foul ivith organic matter 
when used to hold water. Use 1 oz. 
muriatic acid, rubbed on exterior and 
interior with a piece of flannel. Wash 
afterward with hot water. 

Engravings. — (1) Presuming 
these to be mounted, proceed in the 
following manner. Cut a stale loaf in 


half, with a perfectly clean knife ; pare 
the crust away from the edges. Place 
the engi*avmgs on a flat table, and 
rubbing tho surface with the fresh-cut 
bread, in circular sweeps, lightly but 
fli'mly performed, will remove all 
superficial markings. Soak the prints 
for a sho^ time in a dilute solution of 
hydrochloric acid, say 1 part acid to a 
100 of water, and then remove them 
into a vessel containing a sufficient 
quantity of clear chloride of lime-water 
to cover them. Leave them here until 
bleached to thedeaired pomt. Remove, 
rinse well by allowing to stand an 
hour in a pan in winch a constant 
streapi of water is allowed to flow, 
and finally diy off by spreading on 
clean clot^. Pei'haps the engraving 
may afterwards require ironing between 
two sheets of clean paper. (2) Put the 
engi’aving on a smooth board, cover it 
thinly with common salt finely 
pounded ; squeeze lemon-juice upon 
the salt 80 aa to dissolve a considerable 
proportion of it ; elevate one end of 
the boai'd, so tliat it may form an 
angle of about 45° or 60° with the 
honzon. Pour on the engraving boil- 
ing water from a tea-kettle until the 
salt and lemon -juice bo nil washed off , 
the engravjug will then be perfectly 
clean, and free from stains. It must 
be dried on the board, or some smooth 
surface, gradually. If dried by the 
fire or the sun it will be tinged with a 
yellow colour, (3) Hydrochloric acid, 
oxalic acid, or eau de Javelle may be 
employed, weakened by water. After 
the leaves (if it be a book) have by tliis 
means been whitened, they must be 
bathed again in a solution of sulphate 
of soda, which will remove all the 
chlorine, and leave the leaves white 
and clean. Tiiey will, however, liave 
lost all flimness of texture, owing to 
tho removal of the size from tho paper 
It will, therefore, be advisable to give 
a bath of gelatine and alum, made with 
boiling water, to which he added 
a little tobacco, or any other simple 
substance to restore the tint of the 
now too wliite paper, (4) Immerse 
each mildewed sheet separately in a 
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solution made in tlie proportions of 
J lb. chloiide of lime to a pint of 
water. Let it stand, with freiiueut 
stirring, for 24 hours, and then strain 
through muslin, and finally add 1 qt. 
water. Mildew and other stams will 
bo found to disappear very quickly, 
and the sheets must then be passed 
8epai*ately through clear water, or the 
chlonde of lime, if left in the paper, 
will cauae it to rot. Old prints, eu- 
gi'aiings, and every description of 
printed matter may be successfully 
treated in the same manner. (5) ** I 
have in my time cleaned many hundreds. 
The plan which I adopt is as follows : 

I place them, one or two at a time, in 
a shallow dish, and pour water over 
them until they are completely soaked 
or saturated \vith it. I then carefully 
pour off the water, and pour on to the 
prints a solution of chlonde of lime 
(1 part liquor calcia cliloratai, to 39 
pai’ts of water). As a general rule, the 
stams disappear as if by raagic, but 
occasionally they are obstinate. When 
that la the case, I pour on the spot 
pure Uquor calcis chlorat®, and if that 
does not succeed, I add a little dilute 
nitro*muriatio acid I have never had 
a print wliioli has not succumbed to 
this treatment — in fact, as a rule they 
become too wliite. As soon as they 
are clean they must be carefully washed 
with successive portions of water until 
the whole of the chlorme is got nd of. 
They should then be placed in a very 
weak solution of isinglass or glue, and 
many collectors colour this solution 
with coffee-grounds, etc., to give a 
yellow tint to the print They should 
be dried between folds of blotting- 
paper, either in a press or under a 
heavy book, and finally ironed with an 
ordinary flat-iron to restore the gloss ; 
placing clean paper between the iron 
and the print. Grease stains are much 
more difficult. I find Irenzine beat. 
Small grease spots may be removed by 
powdered French chalk being placed 
over them, a piece of clean blotting- 
paper over the chalk, and a hoi iron 1 
over that.” (F. Andrews.) (6) Mil- ' 
dew often aiises from the paste used 


to attach the print. Take a solution 
of alum of medium strength and brush 
ou back and face of the eugravmg 2 or 
3 coats, then make the frame air-tight 
by pasting a atrip of paper all lound 
tho inside of glass, leaving about J m. 
overlapping (^taking care not to paste 
the paper on the glass, so as to be seen 
from the front), then place yom glass 
in frame, Lake the overlapping piece 
and paste to side of rebate ; place your 
pictm’e in position, spring backboard 
m, and then place a sheet of strong 
paper (brown) on the table, damp it, 
and paste round back of frame, lay it 
ou to the paper, leave to dry, cut 
level. If this does not answer, there 
will be no help for it, but dust off as 
the mould accumulates. Do not brush 
on surface ivith the alum if the engrav- 
ing is coloured, but several coats on 
the back. (7) A plan recommended 
by Wm. Brooks is to get a dish or 
china tray a little laiger than the en- 
graving to be operated upon , if 
smaller, there is a great risk of tearing 
and damaging the engraving. The 
bleaching agent used is Holmes’ ozone 
bleach. The strength preferred is 1 
part bleach to 10 of water, well shaken 
up before pouring into the dish, A 
much stronger solution can be used 
(say 1 in 5), but the weaker it i8, the 
easier is its removal from the paper 
afterwards. The engraving is immersed 
in the solution face upwards, avoiding 
bubbles. The only caution to be 
observed is that the abdden engravmg 
is somewhat rotten, and needs careful 
handling. If the engraving be only 
slightly stained, ^ hour will auffioe to 
clean it, but if qmte brown it may 
require 4 hours After all tho stains 
are removed, and the paper has re- 
gained its whiteness, pour the solution 
back into the bottle, as it can be re- 
used till it becomes discoloured ; fill 
up the dish with water, changing fre- 
quently for about 3 hours, or place it 
in running water. When the engrav- 
ing IB sufficiently washed, it can be 
1 taken out, blotted off, and hung up to 
' dry. When quite dry, it may be 
' ironed on the back wnth a warm flat 
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iron, wliich must not be too hot. 
(‘Brit. Jl, Photog.’) (8) If the en- 
gi'a'viugs are very dirty, take two pai-ta 
of common salt and one part common 
soda, and pound them together until 
very fine. Lay tho engraving on a 
board, and fasten it with drawing pina 
and then spread tlie mixture dry 
equally over the surface to be cleaned 
Moisten the whole with warm water 
and a little lemon-juice, and, after it 
has remained about a minute, or 
eveu less, tilt tho hoard up on its end, 
and pour over it a kettleful of boiling ’ 
water, bemg careful to lemove all the 
mixture, and avoid rubbing. If the 
engraving is not very dirty, the less 
soda used the better, as it luis a 
tendency to give the eugiuving a yellow 
hue. 

Feathers. — (1) To clean feathers 
from their own animal oil, steep them 
in 1 gal. of water mixed with 1 lb. 
of Hme, stir them well, and then pour 
off the water, and riuse the feathers 
in cold spmig water. To clean feathers 
from dirt, simply wash them in hot 
water with soap. Rmse them in hot 
water. (2) To clean white ostrich 
feathers : 4 oz. white curd soap cut 
small, dissolved lu 4 piuts water, rather 
hot, m a basm, Make the solution 
into a lather by beatiug it with birch 
rods, or wires. Introduce the feathers 
and rub well with the bauds for 5 or 6 
minutes. After the soaping, wash in 
clean water as hot as the hand cjin 
bear. Shake until dry. (3) Slightly 
soften the soiled feathers with warm 
water, using a camel’s-hair brush. 
Next raise each feather with a flat 
piece of wood or paper-knife, and clean 
them with spirits of wine. Dry with 
plaster-of-Pans, and afterwards brush 
them carefully \vith a dry camers-hair 
brush. (4) Birds* Skms . — Make a 
strong solution of salt'iu water, saturate 
a large and thick clotli with it. Wrap 
the bird up in the damp cloth in as 
many folds os you can, not disarrang- 
ing the plumage. Look at the bird m 
6 hours, and if not long dried on the 
blood will be soft , if not soft, keep it 
in the cloth longer, and re-wet it. 


Wlion soft rub out with gentle pres- 
sure, putting somctlung liard under 
each feather with blood on, and rub- 
bing with the back of a knife. Of 
com’se each feather must he done sepa- 
rately. (5) Col. Wragge tieated the 
soiled plumage of albati'osses, Cape 
petrel, etc , by simply washmg the 
fe^itlieis 111 luiu water, after the pro- 
cess of skinning, and then laying a 
thick mixture of starch and water over 
the portion to bo cleansed. Next he 
laid the birds aside, and loft them till 
the plastering of starch liad become 
thoroughly dry. He then removed 
the dry plaster by tapping it, and 
found that the feathers had become 
much cleaner. Old specimens may be 
cleaned in this way. Feathera may he 
“set ” by ]ust arranging them natur- 
ally with a needle or any pointed in- 
strument. (6) 'White . — Dissolve 4 oz. 
of white soap iu 2 qt, of boiling water, 
put it into a large basin or small pan, 
and beat to a lather wth a wire egg- 
beater or a small bundle of birch twigs ; 
use wlule warm Hold tlie feather by 
the quill with the lefb hand, dip it 
into the soap liquor, and squeeze it 
through the right hand, using a mode- 
rate degi’ee of pressure. Continue tins 
opei-ation until the feather is perfectly 
clean and wliite, using a second lot of 
soap liquor if necessary Einse in clean 
hot water to take out the soap, and 
afterwards in cold water iu which a 
small quantity of blue has been dis- 
Bolvcd. Shake well, and dry before a 
moderate 6re, slmkiug it occasionally 
that it may look full and soft when 
dried. Before it is qmte dry, curl each 
fibre separately with a blunt knife or 
ivory paper-folder 

Coloured . — These arc to be cleaned 
and rinsed in warm and cold water, as 
above, but not rinsed in blue water 
Coloured feathers may also be cleaned 
in a mixture of 1 pait fresh gall and 
3 of lukewarm water, washing them in 
this mixture in the same manner as m 
the soap liquor. Bu b they v'lll require 
more rinsing when done by this me- 
thod, in order to take off" all smell of 
the gall. Dry and curl as before. 
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Orehe . — Carefully take out the lin- 
ing, and wash with warm water and i 
soap, os directed for white ostrich 
feathers, but do not shako them until 
they are quite dry. Beforero-miiking, 
carefully repair any rents there may 
be in the skin. 

To purify Feathers for Beds^ Pillows, 
etc . — Prepare ft quantity of hme- water ; 
in the following manner ■ Well mix 
1 lb. of quicklime in each gal. of water 
requmed, and let it stand until all the 
undissolved lime is precipitated, as a 
fine powder, to the bottom of the tub 
or pan, then pour off the clear liquor 
for use The number of gallons to be 
prepared will, of course, depend on the 
quantity of feathers to bo cleaned. 
Put the feathers into a clean tub, pour 
the lime-water on them, and well stir 
them in it, until they all sink to the 
bottom. There should then be suffi- 
cient of the lime-water to cover them 
to a depth of 3 in. Let them stand in 
this for 3 or 4 days, then take them 
out, drain thorn in a sieve, and after- 
wards well wash and rinse tliem in 
clean water. Dry on nets having a 
mesh about the same size os a cabbage 
net ; shako the net occasionally, and 
the dry feathers will fall through. 
When they are dried, beat them well 
to get rid of the dust. It will take 
about 3 weeks to clean and dry a suffi- 
cient quantity for a bed. Tliis process 
was awarded the prize offered by the 
^ciety of Arts. 

Firearms. — (1) A good and simple 
way of cleaning and recolouring the 
barrels and other metal parts of a 
double-barrel shot gun which are quite : 
rusty. Take the barrels from the 
stock, and put them in clean cold water 
free from gritty matters. Attach the 
brush to the washing-rod, and get out 
all adhering powder and residues; next 
take tow, and wash until the barrels 
are quite clean. If the parts have 
rusted, it will be necessary to use a 
little emery flour. Dry the barrels 
with clean cotton rags, rubbing until 
the metal feels warm. Plug the ports 
and muzzles securely, then cleanse the 
outside parts with a strong alcohoho 


solution of caustic potash, aided, if 
1 necessary, with a little emery floui* and 
a soft rag. Rinse thoro uglily in water, ’ 
dry thoroughly, warm, and while ivarm 
rub over every part with the following 
preparation : {Jure (dry) zinc chloride 
1 oz., nitrate of antimony } oz., ohve- 
oil 2 oz., well rubbed down into a 
; smooth uniform paste. AfberJ hour’s 
exposure, rub on excess of tins paste, 
and polish with clean soft rags. In 
warming the metal, avoid overheating 
it so as to injure the temper. (2)' In 
the volunteer service there are several 
fluids used, winch are composed of 
either turpentine, naphtha, petroleuin, 
benzine, or gasoline, about one-third, 
or according to fancy, with Rangoon 
oil. But the instructions to the troops 
are — a damp rag, flamiel or tow, is all 
that is required to clean the barrel 
out ; if much water is used, it is liable 
to run mto theactiun, The butt should 
be raised when washing out. After 
washing out and drying, an oily rag 
or flannel to be used. On many occa- 
sions the oily material will be found to 
be efficacious, without the previous use 
of water. (3) JSasy method of cloaning 
guns and rifles when leaded — If a 
muzzle-loader, stop up the nipple or 
communication hole with a little wax, 
or if a breach-loader, insert a cork in 
the breech rather tightly ; next pour 
some quicksilver into the barrel, and 
put another cork in the muzzle, then 
proceed to roll it up and down the 
barrel, shaking it about for a few 
minutes The mercury and the lead 
will form an amalgam, and leave the 
barrel as clean and free from lead as 
the first day it/ came out of the shop. 
The same quicksilver can he used re- 
peatedly by straining it thi’ough wash- 
leather ; for the lead will be leit behind 
in the leather, and the quicksilver will 
be again fit for use. (4) If the barrels 
have become leaded, wet the tow on 
the rod with spirits of turpentine, as 
the latter enjoys the property of re- 
moving any leading almost equally 
with quicksilver. Paraffin will also be 
found useful where neither of the fore- 
going can be obtained. Never touch 
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the grooves of a rifle with emery, as it this, and l^htly pass it over the fur , 

■will dull their edges, and, consequently » move the brush the samo way as the 
affeot the shooting power. (‘Land and fur rune. (2) Take equal parts of 
Water. ’) flour and powdered salt (which should 

Floors. — (1) Take some clean, be well heated in an oven), and 
sifted, wlute or silver sand, and scatter tlioroughly rub the fur. It should 
it on the floor. Dissolve 1 lb. American afterwards be well shaken, to free it 
potash or peorlaah, in 1 pint of ■water, from the flour and salt. (3) Lay the 
and sprinkle the sand with this aolu* fur on a table, and rub it well with 
tion. Have a pail of very hot water, bran made moist with warm water, 
and well scrub the boards lengthwise Rub until quite dry, and afterwards 
with a hard brush, and use the beat with dry bran. The ivet bran should 
mottled soap, Change the water fre- be put on with flannel, aud the dry ' 
quently. This is the best way to scour "with a piece of book muslin. (4) 
and whiten boards. The potash, if Thorouglily sprinkle every part witli 
applied as directed, will talce out all hot plaster-oLParis, and brush well 
Btains. Ink stains may be removed with a hard brush. Then beat it with 
from boards by using either strong a cane, comb smooth with a wet comb, 
vinegar, or salts of lemon. (2) The and press carefully with a warm iron ; 
following will be found useful m clean- when dry, shake out all loose pl^^ater- 
ing and res-toring colour to wooden of-Paria, (6) Make a thin paste by 
floors : 1 port calcinated soda allowed adding benzoline to light carbonate of 
to stand f hour in 1 pai’t slack lime, magneaia. Cover the fur with tins 
then add 16 parts Avator, and boil, thorouglily, hang it out in the open 
Spread the solution, thus obtained, air to dry, then shake and brush it, 
upon the floor with a rag, and, after until the whole of the powder has been 
drying, rub with hard brush and ftne removed, 
sand and water. A solution of 1 part Furniture. — See Polishing. 

concentmted sulphuno acid and 8 parts j Gilt Mountings, — Gilt mount- 
water will enliven the wood after above | ings, unless carefully cleaned, soon lose 
application. When dry, wash and was ^ their lustre. They should not be 
the floor. ; rubbed *, if slightly -lamished, ■wipe 

Fur. — (1) Soap or water will spoil , themoff •with a piece of Canton flannel, 
it. Get some clean common whiting — | or, what is better, remove them if 
powdered, and plenty of it — put it m ‘ possible, and wash in a bolution of J oz. 
a damp place for a day or so, but on no ' of borax dissolved in 1 lb. of water, 
account let it get wet; rub it mto the i and dry them with a soft linen rag ; 
fur with the hand, and don’t be afraid their lustre may be improved by heat- 
to rub it. How let it stop till next i ing them a little, and rubbing ■with a 
day, give it another good rubbing, then ' piece of Canton flannel, 
shake out all the whiting you can, and ’ Gilt Picture Frames.— (1) My- 
givo it a good brushing "with a clothes- I marks can be cleaned off with soap and 
brush. It will now be pretty clean, | water used sparingly on end of finger 
except the skin at the bottom of the j covered hy piece of rag. When all 
fur. To remove the dirt from this cleared off, nnae with cold water, and 
get the fur over the back of the oliair, dry with chamois leather ; next buy a 
and use the point of the clothes-brush pound of common size, and 2 penny 
very briskly, at the same time giving paint pans. Boil a little of the size m 
a short puff of wmd every time you give one of the pans with as much water os 
a stroke with the brush, Witha little -will justoover it. When boiled, strain 
patience you VTill remove every trace through muslin into clean pan, and 
of whiting, grease, or dirt. Lastly, apply thinly to frames with camel-hair 
pour a little spirits pf wine on a plate, brush (called technically a “ dabber,” 
dip the point of the elothes-bruah in andcostmgSrf, to la. each). Take care 
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you do noti give the frames too much 
water and elbow grease.” On no 
account use gold size, as it is used only 
in regilding, and if put on over the 
gold would make it dull and sticky. 
(2) Dissolve a very small quantity of 
salts of tartar in a wine bottle of water, 
and with a piece of cotton wool soaked 
in the liquid dab the fiames very 
gently (no rubbing on any account, or 
you will take off the gilt), then stand 
up the frames, so that water will drain 
away from them conveniently, and 
syringe them with clean water. Care 
must he taken that the solution is not 
too strong. (3) If new gold frames 
are varnished with the best copal 
varnish, it improves their appearance 
considerably, and fly-marks can then 
be washed, off carefully with a sponge. 
The frames also last many times longer. 
It also improves old frames to varnish 
them with it. (4) Gilt frames may be 
cleaned by simply washing them with 
a small sponge, moistened with hot 
spirits of wme or oil of turpentine, the 
sponge only to be sufficiently wet to 
take off the dirt and fly -marks. They 
should not afterwards be wiped, but 
left to dry of themselves (5) Old 
ale is a good thing to wash any gilding 
with, as it acts at once upon the fly- 
dirt. Apply it with a soft rag ; but 
for the ins and outs of carved work, a 
brush is necessiiry ; wipe it nearly dry, 
and doii^t apply any water. Thus 
wdl you leave a thin coat of the glutin- 
ous isinglass of the hninga on the face 
of the work, which will prevent the 
following flies’ faces from fastening to 
the frame, as they otherwise would 
do. 

Q-lass, (See also, Bottles and 
Druggists’ Utensils.) — (a) To clean 
glass in frames, when the latter are 
covered or othermse so finished that 
water cannot be used, moisten tripoli 
with brandy, rub it on the glass while 
moist, and when dry rub off with a 
silk rag ; to prevent the mixture in- 
juring the cloth on the ih^me, use 
strips of tin bent to an angle , set these 
on the frame with one edge on the 
glass ; when the fiames are of a char- 


acter that will not be injured by 
water, inib the glass with water con- 
taining a little liquid ammonia, and 
polish with moist paper. 

Ol^ss Clcanei (b) 6 lb. prepared 

chalk, lb. powdered French chalk, 

lb. phosphate calcium, 2^ lb. quillaia 
bark, 18 oz. carbonate ammonia, 6 oz. 
I’oae pink. Let all the ingredients be 
m fine powder, mix and pass tlirough 
a muslin sieve. Directions for use. 
With soft water make powder into 
& liquid of the consistonce of cream, 
and apply to the glass by means of a 
soft rag or sponge, allow it to dry on, 
wipe off with a cloth, and polish with 
a chamois leather. 

Glass Globes , — Rub inside with a 
little wet pumice-powder on a cloth, 
and in 2 minutes you would not know 
that they were not newly purchased. 
The beat way to cleanse dii'ty glass of 
all kinds is to put a small quantity of 
spirits of salts (hydrocliloric acid) into 
a basin of water, and to place the dirty 
articles in the liquid for a few minutes, 
when it will be found that the glass is 
clean, and only requires drying. If 
very dirty, the globes may require to 
stay in the liquid a little longer. Tliis 
plan is very useful for cleaning the 
pendant drops of gloss chandeliers, 
water bottles, etc., as no soap is re- 
quired. Care must be taken not to 
drop the undiluted spirits of salts on 
the clothes or hands. 

Photographic Glass Plates, — (a) One 
of the most powerful — if not, indeed, 
the most powerful-— detergents for re- 
fractory plates is the mixtuie of sul- 
phuric acid and bichromate of potash 
recommended by Carey Lea some years 
ago. It is especiallv useful with glasses 
which have been frequently used, or 
which from the nature of the treatment 
they have undergone resist the action 
of both acids and alkalies completely . 
Its utility is dependent upon the 
powerful action of chromic acid upon 
organic matter, and we have never yet 
met with a plate which did not succumb 
to its treatment. One precaution is 
necessary in using it, however ; it must 
be carefully removed from the glass by 
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copious washiug a*? soon as possible | 
after it has done its duty. If allowed I 
to soak for some time, as is frequently 
the practice, the plates appeal to ab- 
sorb the solution (the penetrating 
power of winch is extraordinary), or 
an insoluble compound becomes firmly 
attached to the surface and steadfastly 
refuses to be displaced. Though gener- 
ally invisible, it results in a pecuhar 
mottled appearance between the glass 
and the developed film which entiiely 
rums the picture. We recently treated 
a number of plates which had become 
useless from this cause with various 
detergents, including acids os well as 
alkahes, but to no purpose ; fidction 
with various abrading powders failed 
to remove the defect, and we were 
well-nigh compelled to give it up. 
Remembering, however, that cyanide 
of potassium has been utilised by car- 
bon printers for the purpose of reduc- 
ing the strength of overprinted proofs 
— which it does by virtue of its action 
upon the insoluble compounds of chi’o- 
mium — we resolved to try its efficacy 
on om' refractory plates, when all the 
mottling disappeared as if by magic. 
Those amongst our readers who dare 
to fly in face of all that has been lately 
written upon the dangers attending 
cyanide and bichromate of potash have 
here a “wrinkle.” Surely those who 
have dared bichromate will not fear the 
minor dangers of cyanide. (‘Brit. .71 
Phot.’) (6) A cream of tripoli powder 
and spirits of wine, with a httle am- 
monia added, is a very good solution 
for cleaning glass plates. Old collodion 
is also very good , it should be thinned 
down with an equal bulk of spirits of 
wine ; add an excess of iodide of potas- 
sium, and shake till the solution is 
saturated. Caustic potash is very 
good , so is carbonate of soda. If the 
plates be new, and covered with little 
gritty particles which do not come off 
on the application of potash, they 
may be removed with nitric acid, 
(c) Methylated spirits, washleather, 
and plenty of “elbow grease.” (d) Dr, 
Walii bakes a dilute solution of perman- 
ganate of potash, and pours in enough to 
1 


wet the Bides of the vessel to be cleaned . 
A film of hydrated manganic oxide ia 
deposited, which is then ringed with 
hydrochloric acid. Chloriuo is formed 
which acta in the nascent state on the 
organic matter, which becomes readily 
soluble. The permanganate solution 
can be used again and again till its 
oxidising power is exhausted, (c) Dis- 
solve 16 gr. of iodide of potassium, in 
6 oz. of water and 6 oz. of alcohol, 
afterwards adding 3 gr. iodine and 
enough whiting or rottenstone to make 
a creamy paste. Rub a little of this 
on the glass with a rag until clean, then 
polish with a cloth. (J. Hughes.) 

Olasa jSh'dea . — “I had tried pre- 
viously to remove the hardened balsam 
m many ways, and had succeeded fairly 
with a mixture of prepared chalk, 
methylated spirit, and liquid ammonia, 
bub found this objectionable because it 
was such a dirty job. I now simply 
warm the slides over a flame, and push 
off tho covers into strong snlphnnc 
acid (oil of vitriol), and leave them 
therein for a shoi't time ; when clean, 
drain off, and rinse with a little fresh 
acid, and finish off by washing well in 
water. As much balsam as possible is 
removed from the shdes by scraping 
with a knife, and then sulphuric acid 
is rubbed upon them with a glass rod. 
They are then well washed. If neces- 
sary, a finishing touch may be given 
with a warm solution of washing soda 
or methylated spu'it and ammonia, to 
remove all tiace of grease. Sulphuric 
acid should be added to water, or water 
to sulphuric acid, very gradually.” 
(Thomas H, Powell.) 

Paint-Stidns oriGlass, — (a)ArQerican 
potash 3 parts, unslaked lime 1. Lay 
this on with a stick, letting it remain 
for some time, and it will remove 
either tar or pamt. (h) Common 
washing soda dissolved in water. Let 
it soak awhile — if put thick on, say 30 
minutes — and then wuah off. If it 
does not remove, give it another appli- 
cation. 

Glass Witidoios. — (a) Procure a 
j waahlcather of convenient size and 
some “ paper-hanger’s ” canvas. Two 
X 
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yards, divided into throe pieoefl, will 
bo a nice size to work with. Have the 
cut sides hemmed, and they will last 
a long while. When it is desired, use 
one ; boil or soak for an hour or so in 
a solution of soda and water to get out 
the “ch'ess”; then wring out, and 
rinse in os many courses of clean water 
as you like ; then partially dry (prac- 
tice will enable you to judge), fold to 
a convenient size, and it wdl be ready 
for use. The soda solution wdl now be 
cool enough for the leather (if too hot 
it will shrivel the leather) ; wash in 
thesamemanner, and wring superfluous 
moisture out ; then wash the gloss 
thoroughly with it and plenty of elbow 
grease, and polish off with the canvas. 
(6) A very effective agent in cleaning 
glass is a dilute solution of fluoric acid. 
To this is sometimes added a small 
quantity of some other acid, either sul- 
phuric or hydrochloric. The glass, 
after being washed with this, must im- 
mediately bo well washed with clean 
water. Fluoric acid must bs carefully 
handled, as before dilution it will cause 
painful sores if allowed to come m con- 
tact with the hands and to dry on them. 
It corrodes glass, which causes its 
cleansing power, so that the strong 
acid should not be kept in a glass or 
glazed bottle or jar, but m a bottle of 
guttaporolia or similar material. 

Gloves. — Kid. — (1) Make a strong 
lather with curd soap and warm water; 
lay the glove flat on a board, the 
bottom of a dish, or other unyielding 
surfaoe • dip a piece of flannel in the 
lather and well rub the glove with it 
till all the dirt is out, turning it about 
so 08 to clean it all over. Dry in the 
sun or before a moderate fire. When 
dry they will look like old parchment, 
and should he gradually pulled outand 
stretched. (2) Hava a small quantity 
of milk in a cup or saucer, and a piece 
of brown Wmdsor or glycerine soap in 
another saucer. Fold a clean towel or 
other cloth S or 4 times thick, and 
spread the glove smoothly on the cloth 
Dip a piece of flannel in the milt, and 
ruh it well on the soap. Hold the 
glove firmly with the left hand, and 


rub it with the flannel towards the 
fingers. Continue tins operation until 
the glove, if white, appears of a dirty 
yellow ; or, if coloured, until it looks 
du-ty and spoiled, and then lay it to 
dry. Gloves cleaned by this method 
will be soft, glossy and elastic. (3) 
French method : Put the gloves on 
your hands, and wash them in spints 
of turpentine, until they are quite clean, 
rubbing them exactly as if washing 
your hands ; when finished, hang them 
in a current of air to dry and to take 
off the smell of the turpentine. (4) 
Eau de Javelle, 136 parts , ammonia 
8 ; powdered soap, 200 ; water, 160. 
Make a soft paste, and use with a 
flannel. (5) J lb. white curd soap, J 
lb. rose-water, SO gr, powdered borax, 
2 oz. spirit of wine. Pare soap and 
dissolve in rose-water by aid of heat, 
in a saucepan, adding borax during 
solution. On cooling add spirit of 
wine, then pour into tins before it seta 
too tliiok. Directions for use. Take 
a dry flannel and rub a httle of the 
paste on it, rub well on the gloves, 
when dirt and stains will at once dis- 
appear. For grease on cloth it is 
better to use a damp cloth and rub 
smartly. 

Washlecither . — (6) Take out the 
grease spots by rubbing them with 
magnesia or with cream of tartar. Then 
wash them with soap dissolved in 
water as directed for kid gloves, and 
afterwards rinse them, first in warm 
water and then in cold. Dry in the 
sun, or before the fire. 

All gloves are better and more 
1 shapely if dried on glove trees or 
wooden hands. 

Gold. — (1) To remove the brown 
tarnish from coloured gold, take a 
piece of tissue-paper damped in liq. 
ammoniie, gently rub the gold tdl the 
tarnish disappears, then wash off core- 
fully with soft brush, soap, and water, 
drji in sawdust or before the fire ; if 
this is not sufficient, entrust the ar- 
' tide to a jeweller. (2) Mix a httle 
rouge and spirits of wine together, and 
apply to the jewellery with a rather 
stiff brush, and turu the brush round 



Olbansing : Hands, Harness, Hats, Iron and Steel. 307 


and round — not to brush as if to polish^ 
but rather tickle it, and pat it mth the 
hair of the brush but be sure to keep 
tho brush wet with the mixture. 
After you have got the tarnish off, 
wash it out with soap and boiling water, 
and dry in boxwood sawdust. Take 
care of any stones with foil behind. 

(3) Rub with a piece of tissue-paper, 
screwed up and wet ^vith the tongue. 
This will often do it , if not, re-colour 
it. (4) A weak solution of cyanide of 
potassium will clean gold braid. Use 
with small sponge, and wash off with 
clean water. Strength, say 10 or 16 
gr. to the oz, of water. Care should 
be taken that the solution does not 
get into any cuts or wounds, as it is very 
poisonous Tho strength of the solu- 
tion would greatly depend on the 
condition of the lace. It can be made 
stronger if necessary. (6) A solution 
of 20 dr. ohlondo of lime, 20 dr. bicoi’- 
bonate of soda, and 6 dr. common salt, 
in pmts distilled water, is prepared 
and kept in well-closed bottles. The 
article to be cleaned is allowed to 
remain a short time m this solution 
(which IS to be heated only in the case 
of veiy ohatmate dirt), then taken out 
washed with spuut, and dried in 
boxwood sawdust. Chem, Cent, 
Blatt.') 

Hands. — For cleaning the hands 
when stained with chemicals . Put 
J lb. glauher salts, J lb. chloride of ^ 
hme, J oz. of water into a small wide- 
mouthed bottle, and when required 
for use pour some of the thick sediment 
into a saucer and rub it well over the 
hands with pumice or a nail brush. 
Stains of nitrate of silver may be re- 
moved from the hands by means of a 
solution of chloride of iron. 

Harness. see Leather ; 

also Har-nkss Polishes.) — Unbuckle 
all the parts, and wa&li clean with soft 
water, soap, and a brush, A little 
turpentme or benzine will take off any 
gummy substance which the soap fails 
to remove. Then warm the leather, j 
and, aa soon os dry on the surface, ' 
apply the oil with a puint-brush or a 
swab, Neat’a-foot oil is the best. 


Hang up the liarness in a warm place 
to dry, but do not let it burn. 

Hats. — The stains of grease and 
paint may be removed fi’om hats by 
means of turpentine, and if the tur- 
pentine leaves iv mark finish with a 
little spii'its of wine. 

Iron and Steel. — (1) Take a 
spongy piece of fig-tieo wood, and 
saturate it with a mixtui e of sweet- 
oil and finely powdered emery, and 
with this well rub all the rusty parts. 
This will not only clean the article, but 
will at the same time polish it, and so 
render the use of whitmg unnecessary. 
(2) Bright iron or steel goods (os 
polished grates and fire-uons) maybe 
preserved from rust in the foUoiviug 
manner. Having first been thoroughly 
cleaned, they should be dusted over 
with powdered quicklime, and thus 
left until leady for use. Coils of 
piano-wire ai*e covered in this manner, 
and will keep fi*ee from rust for many 
years. (3) Dissolve J oz. camphor in 
1 lb. hog's lard, and take off the scum , 
then mix with the lard as much black- 
lead as will give the mixtm’e an iron 
colour. Rub the articles all over with 
this mixture, and let them he for 24 
hours ; then dry with a linen cloth, 
and they will keep clean for months. 

(4) Table knives which are not in con- 
stant use bhouid be put in a case con- 
taining o depth of about 8 m. of quick- 
lime. They are to bo plunged into 
this to the top of the bMes, but the 
limo must not touch the handles. 

(5) Steel bits that arc tarnished, but 
not rusty, can be cleaned with rotten- 
stone, common hard soap, and a wool- 
len cloth. 

Briyhtening Iron Articles, — (6) 
When taken from the forge or rolls, 
tlie articles are placed in dilute sul- 
phuric acid (1 to 20) for an hour ; they 
are then washed clean in water, dried 
with sawdust, dipped for a second or so 
in nitrous acid, washed and dried as 
before, and finally rubbed clean. 

Ivory and Bones. {And see 
Bleaching.) — (1) Spirits of turpentine 
is very efficacious in removing the dis- 
1 agreeable coloui’ and fatty einanation»- 
X 2 
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of bones or ivory, while it leaves them, 
beautifully bleaoheil. The aa’ticles 
should be exposed in the fluid for 3 or 
4 days iu the sun, or a little longer if 
lu the shade. They should rest upon 
strips of so as to be a fraction of 
an inch above the bottom of the glass 
vessel employed. The turpentine acts 
as an oxidising agent, and the product 
of the combustion is an acid liquor 
which sinks to the bottomland sti'ongly 
attacks the ivory, if allowed to touch 
it. (2) Make a tliick puddle of com- 
mon whiting in a saucer. Brush well 
with a tootli-brusli into the carved 
work. Brush well out with plenty of 
clean water. Dry gently neoi* the Are. 
Finish with a clean dry hard brush, 
adding one or two diops (not more) of 
sweet oil. (3) Mixaboutatablespooii- 
ful of oxalic acid iu ^ pint of boiling 
water. Wet the ivory over first with 
water, then with a tooth-brush apply 
the acid, doing one side at a tune, and 
rinsing ; finally drying it in a cloth 
before the fire, but not too close. (4) 
Take a piece of fresh lime, slake it by 
aprinkling it with water, then mix 
into a paste, winch apply by means of 
a soft brush, brushing well into the 
interstices of the carving , next set 
by in a warm place till perfectly dry, 
after which take another soft brush 
and remove the lime. Should it still 
remain discoloured, repeat the process, 
but be careful neither to make it too 
wet nor too hot m diying off, or the 
article may oome to pieces, if glued or 
cemented together. If it would stand 
steeping iu lime-water for 24 hours, 
and after waids boiling iu strong alum- 
waterforabout an hour and then dried, 
it would turn out white and clean. 
Rubbing with oxide of tin (putiy pow- 
der) and a chamois leather, will 
restore a fine gloss afterwards. (5) 
Well clean with spii'its of vine, theu 
mix some whiting with a little of the 
spirits, to form a paste, and well 
brush With it. It is heat to use a 
rubber of soft leather where there ai‘e 
no delicate points ; put a little soap 
on the leather, and dip into the paste, 
and rub the ivory until you get a bril- j 


liaut polish, fimsh off with a little dry 
I whitiug ; the leather should be at- 
tached to a fiat wood surface, and rub 
I briskly. (6) AVhen ivory ornaments 
get yellow or duaky-looking, wash 
I them well in soap and water, with a 
j snmll brush to clean the carvings, and 
^ placG them while wet in full sunshine 
I under a glass cover ; wet them two 
or three times a day for several days, 

I with soapy water, still keepmg them 
in the sun ; then wash them again, 

I and they will be beautifully white. 

, The glass cover is essential as without 
I it the surface will be covered with fine 
cracks. To bleach ivory, immerse it 
' for a short time iu water containing a 
little sulphurous acid, chloride of lime, 
or chlorine. 

I Jewellery. — -Common jewellery 
may be effectually cleaned by washing 
with soap and warm water, rinsing in 
cold water, dipping in spirits of any 
kind, and drying iu warm bozivood saw- 
dust. Good jewellery only needs wash- 
ing with soap and water, and polishing 
, with rouge and a chamois leather, 

To Jiesiore the Lustre of JemUery . — 

, Take 1 oz. cyanide potassium and dis- 
I solve in 3 gills water. Attach the 
’ article to be cleansed to a wire hook, 
immerse and shake in the solution for 
a second or two, and remove and wash 
in clean water, then m warm water and 
soap. Rinse agam, dip in spuits of 
wine, and dry in boxwood sawdust. 
If the solution is kept, put it in a 
fcightly-corkod bottle, and label poison 
conspicuously. One caution is neces- 
sary : do not bend over the solution so 
08 to inhale the odour, nor dip the 
fingers in it , if one of the lu tides 
drops from the hook, bettor empty the 
solution into another vessel. 

Lacquered Metal Articles.— 
See Brass. 

Leatber. — (1) Cairiage tops that 
have faded and become grey can be 
restored by washing with a solution 
composed of 4 oz. of nut galls, 1 oz, 
each of logwood, coppems, clean iron 
fihngs, and sumach berries ; put all but 
the iron filings and copperas in 1 qb. of 
I the best white wme vinegar, and heat 
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nearly to the boiling-point ; then add 
the cc^pperas and iron fihngfc) ; let them 
stihud for 24 huui-s, and strain off the 
liquid ; apply with a sponge. This is 
equally good for restoring black cloths. 
(2) Enamelled leather tops tlmt have 
been soiled by dust and ram should bo 
wiushed with soft water and Castile or 
orown soap. Apply the water with a 
sponge and then scrub with a moder- 
ately stiff brush ; cleanse with clean 
water, and dry with a “shammy." 
Never apply any kind of oil or top 
dressing without fii'st cleaning the 
leather. (3) To clean mouldy leather 
remove the surface mould with a dry 
cloth, and with another cloth apply 
pyroligneous acid, (4) To clean russet 
leather-covered mountings, remove all 
stains and dirt by inibbmg the leather 
with a cloth and a little oxahe acid, 
and restore the colour and finish by the 
use of salts of lemon, applied with a 
woollen cloth. Bub the leather until 
a good polish is produced. (5) To clean 
rubber-covered mountings, rub the 
covered as well as the metallic parts 
with a “ shammy ’’ and a little tnpoli, 
and finish with a clean woollen cloth. 
(6) To clean a soiled chamois-leather, 
make a solution of weak soda and warm 
water, rub plenty of soft soap into the 
leather, and allow it to remam in soak 
for 2 hours, then rub it well until it 
is quite clean. Afterwards rinse it 
well in a weak solution composed of 
warm water, soda, and yellow soap. 
If rinsed in water only, it becomes 
hard when dry and unfit for use. The 
small quantity of soap used in the 
leather allows the finer particles of the 
leather to separate and become soft like 
silk. After rinsing, wring it well in a 
rough towel, and dry quickly ; then 
pull it about, and brush it well, and it 
will become softer and better than most 
new leathers. (7) To clean morocco 
leather, strain well over a board, and 
scour with stiff brush, using tepid 
water and soft soap, made slightly acid 
with oxalic acid ; when done unstinin 
the leather ; and dry in a cool place , 
do not satumte the leather, but keep 
the Iwaid inclined; when dry, rub a 


little oil lightly over the surface ^^’ith 
a rag. (8) To clean riding saddles. If 
niucii soiled, wasli the leather wth a 
weak solution of oxahe acid and water, 
and, when dry, with the watery portion 
of beef blood. Tlie latter can be pre- 
served by adding a little carbolic acid, 
and keeping it in a bottle tightly 
corked. (9) Brown saddles may be 
cleaned to look as well as new by the 
use of tepid water and crown soap ; if 
the latter cannot be had, use pure 
Castile soap. 

Marble. — (1) Take finely powdered 
pumice-stone and vinegar, wash the 
surface with the mixture, and leave it 
for several hours, tlieu brush it hard 
and wash it clean. When dry, rub it 
with whiting and wasbleather. (2) 
Equal parts of caustic potash, qmck- 
lime, and soft soap ; make into a thick 
paste with water, and apply with a 
brush ; leave for about a week, and 
apply again and again until tho stain 
has disappeared. (3) Common soda, 
2 parts , pumice stone (pulverised), 
1 ; finely powdered clialk, 1. Sift 
through a fine sieve, and mix with 
water. Rub all over the marble until 
the stains are removed. Then wash 
the stone with soap and water. 
Marble that is yellow with age, or 
covered with green fungoid patches, 
may be rendered wliite by first washing 
it with a solution of permanganate of 
potash of moderate strength, and while 
yet moist with this solution, rubbing 
with a cloth saturated with oxalic 
acid. As soon as the portion of the 
stone operated upon becomes white, it 
should be thorouglxly washed with pure 
water to remove all traces of the acid. 
(4) Wash the marble thoroughly with 
soda and wai’m water to remove any 
grease, and apply oxalic acid by laying 
a piece of white cotton cloth saturated 
upon the spots for a short time. If it 
destroye the polish, repoliflh wth oxide 
of tin and water applied with a cloth. 
If tlie stains are not deep, rub the 
surface only with the oxalic acid and 
water upon a Binall piece of cloth 
quickly, and wash to free the marble 
of acid. Then, lo give it a gloss, rub 
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with chalk wet with water. (5) Take 
a bullock's gall, 1 gill of soap leas, lialf 
a giU of turpeutino ; make into a paste 
with pipc-olay, apply it to the marble ; 
let it diy a day or two, then i-ub it off, 
and it will appear equal to new ; if very 
dirty, repeal the application. (6) Mix 
up a quantity of the strongest soap-leea 
with quicklime, to the conaiateuce of 
milk, and lay it on the atone for 
twenty-four hours ; clean it afterwards, 
and it will appear aa new. Thia may 
he improved by rubbing afterwards 
with flue putty powder and olive-oil. 

Mildew, To ramove. — Make a 
very weak solution of oliloride of hmo in 
water (about a heapmg teaspoouful to 
a quart of water), strain it carefully, 
and dip the spot on tlie garment into 
it ; and if the mildew does not disap- 
peai‘ immediately, lay it in the sun for 
a few mmutos, or dip it again into the 
lime-water. The work is effectuaEy 
and speedily done, and the chloride of 
lime neither rota the cloth nor removes 
delicate colours, when auffloiently 
diluted and the articles rinsed after- 
ward in clear water. 

Mirrors. — (1) Wet the surface of 
the gloss with gin, to remove the stams. 
Then rub with a cloth dipped in 
powdered blue. Polish with a silk 
handkerchief. Be veiy careful not to 
touch the frames. (2) Very soft paper 
is much better than cloth. 

Oilcloth. — Wash with a large, soft, 
woollen cloth and lukewarm or cold 
water, dry thoroughly with a soft 
cloth, and afterwards polish with milk, 
or a weak solution of beeswax, in 
spirits of turpentine. Care must be 
observed m using a brush, as not all 
oilcloths or Imoleums will stand it, 
yet there occur instances in which 
floor-cloths, iiarticularly linoleums, get 
dirt worked into them, if the cloth 
washing is not well done, and then not 
only is a brush needed hut also a strong 
soap or soap-powder (soap extract), 
and if only used occasionally, the floor- 
cloth does not appear to suiFer from it. 
The cleaning that these goods will hear 
depends greatly on the quality. 

Paint. — (1) Dissolve J oz. glue, and 


a bit of soft-soap the size of a walnut, 
in about 3 pmts of warm water, and 
with a well-worn whitewash brush 
well scrub the work, but not sufficient 
to get offi the paint, and rinse ivith 
plenty of cold clean water, using a 
washlcatlier ; let it di-y itself. Work 
done in tliis manner will often look 
equal to new (2) First take off all 
the dust with n soft brush and pair of 
bellows. Scour with a mixture of soft 
soap and fullers' earth, and use luke- 
warm water. If there are any spots 
which are extra dirty, first remove 
these by laibbing with a sponge dipped 
in soap and water. Commence the 
scouring at the top of the door or 
wainscot and proceed downwards ; and 
diy with a soft linen cloth When 
cleaning pamt it is always hotter to 
employ two parsons, one to scour and 
the other to rub dry. (3) Dip a flannel 
rag into warm water, and wring it out 
nearly dry. Take up on the rag as 
much whiting as will adhere, and rub 
this on the paint until the dirt or 
grease disappears. Wash the part well 
with clean water, and rub dry with soft 
cloth. This is an e.voeilent and clean 
method, and is often effective in re- 
moving discoloration from white or 
light-tmted paints and enamels, and 
varnished work. 

Pamt -brushes. — To soften 
brushes that have become hard, soak 
them 24 hours in raw Imseed-oil, and 
imse them out in hot turpentine, re- 
peating the process till clean ; or wash 
them m hot soda and water and soft- 
soap. 

Paintings. — (1) Dissolve a little 
common soda in urine, then add a 
grated potato and a little salt ; weU 
rub this over the paintings till clean. 
Wash off m spring water, and dry with 
a clean cloth. (2) Fu-st rub the pic- 
ture well with good whisky, which 
will make the varnish come off in froth, 
then wash well with cold water, and 
when di'y varnish again , this will 
restore the picture to its original ooloui 
unless very old. Keep the picture 
covered from dust till the varnish is 
dry. 
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(3) Elfi’ed Blaker’s proceaa of re- 
storing oil paintings may be divided 
into 4 heads : (a) Lining, (b) Stoppmg, 
(c) Cleaning, (d) Stippling or restoring 
proper. 

Lining . — A strong wooden frame, 
called a “ stretcher, is made of stout 
“ quartering ” of the size required, and 
fitted with wedges (os in ordmaiy) 
canvas “strainers”), by means of 
which the frame may be shghtly ex- 
tended so as to tighten or stretch a 
layer of canvas spread over and secui’ed 
to it by means of tacks. Take ordi- 
nary pictureliner’s canvas, several 
inches wider each way than the pic- 
ture to be lined, and tack it on to the 
frame. The canvas being strained or 
stretched, the hock of the picture is 
carefully brushed over with a mixture 
composed of glue and “size,” the face 
of the cauvos’beuig also brushed over 
with the same mixture. The picture 
is next laid back downward on the 
canvas, beginning at one corner and 
gently pressing it with the hand so as 
to disperse air*bubblea. The canvas 
is tightened by driving in the wedges 
at each corner of the stretcher. Take 
as many sheets of double-crown paper 
as will cover the entue picture (allow- 
ing each sheet to overlap the other 
about 1 in.) ; brush paste over one 
side of each sheet and fold separately. 
When the required number of sheets 
of paper have been thus prepared, take 
the fii^t sheet, open it, and lay it care- 
fully on the picture, beginning at one 
corner, and press it as before with the 
hand so as to remove air-bubblos. 
Each sheet is to be laid on in the 
same way until the entire picture is 
covered. After being left for a time, 
and when the paper is dry, the picture 
is subjected to pressure from a heavy 
heated iron, somewhat resembling a 
tailor’s goose. For this purpose a 
perfectly smooth board, equal in thick- 
ness to the timber with which tlie 
stretching frame is made, is placed 
beneath the picture, at one corner, 
and the heated iron (the temperature 
of which must not be too high) is thus 
apphed with steadiness and care, the 


pressing-board being shifted (when a 
large pictui’e is under treatment) until 
the whole surface of tho picture is well 
pressed. When the canvas ib perfectly 
diy, the paper is removed by a sponge 
and warm water. When all ti-aces of 
piper and paste ore removed fi'om the 
surface of the picture, the latter is 
removed from tho rough stretcher, 
the canvas neatly trimmed, leaving 
sufficient margm to^ attach it to a new 
strainer of a size smtable to tho 
pictm’e ; the canvas margm is then 
tacked on to the edge of the frame in 
the usual way, after which the wedges 
are driven tight. 

Stepping . — The object of thisopem- 
tion 13 to fill all fissures or cracks in 
the piotm*e with a composition which 
is capable of receiving a coating of 
pamt without absorbing it. The com- 
position employed for tins purpose 
consists of a mixture of size and 
whiting, to wliich a small quantity of 
black is added to give tlie composition 
a neutml tint. The “stopping,” ns 
tlus mixture is called, is pressed into 
the cracks by means of a palette-knife, 
care being taken that every fisbUie is 
well filled with it. The picture must 
now be set abide for sevciul days to 
allow the stopping to become gmduaUy 
but thorouglily dry. The next opera- 
tion is toiemove the suporfiuous stop- 
ping, which 18 efiected by rubbing the 
surface of the picture with soft or 
“ velvet ” cork moistcued with water 
The cork must be applied gently and 
with a circular motion, so that, while 
removing the superfluity, the ci'acks 
may be left perfectly level. 

Cleaning, — This term is applied 
i technically to the removal of varnish 
i from old pictures, and it is scarcely 
j necessary to say that if tins were 
I attempted by means of chemical sol- 
! vents of gum-resins, which form the 
basis of most varnishes, old ui new, 
the operation would be very hazardous 
m skilful hands, while in those of an 
ignoramus the underlying picture 
would (os has frequently been the case) 
be sacrificed, by the solvent (turpen- 
tine, for example), after attacking the 
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varnish, performing the function of 
dissolving the oil of the pictui'e This 
barbarous application of varnish sol- 
vents has acquired the appiopimte 
name of “skmumg,” a term which 
implies the removal not only of the 
varnish, but the picture itself. Al- 
though it is possible by means of 
chemical solvents to remove coats of 
varnish fi'om the surface of oil paint- 
ings, the plan adopted by Blaker is by 
far the most safe, and in practical 
hands the moat secure. It consists in 
rubbing the varnished surface gently 
with the finger, by which the resmoua 
matter woiks up into a powdery con- 
dition, and this action is kept up with 
gi’eat care uutil the colours of the 
icture, as will be readily understood, 
ecome exposed to view. 

Restoring . — When it is borneinmind 
that the varied tints and colours em- 
ployed by the old masters (and many 
of whicli are of doubtful origin at the 
present day) requue to be faithfully 
matched, it will be understood that 
only an artist of great skill and ex- 
perience, possessing an extensive know- 
ledge of the productions of the old 
painters, should be entrusted with the 
delicate operation of renovating, ■with- 
out spoiling, works of olden time. 
The process called “stippling” is 
adopted for matching the various 
colours and tints, very small brushes 
being employed, and each brush being 
reserved for its special use with great 
care, in order to avoid even the moat 
trifling risk of mismatching any re- 
quii’ed tmt. When the stippling has 
thus been done by an artist possessing 
knowledge and experience, as well as 
natural ability (the two fii'st-named 
attributes being the mo.st essential), 
the picture, when “leatored,” and 
subsequently varnished, presents the 
appearance of a perfect picture, the 
touches of the restorer being imper- 
ceptible. Before the picture is var- 
nished, strips uf white paper about 
IJ in. wide are neatly pasted roimd 
the edge of the fi’ame, and overlapping 
the picture about J iii., so as to leave 
a neat but scarcely perceptible margin. 


The varmshmg of oil paintings is more 
properly effected by skill than by rule 
of thumb. The operation should be 
conducted in a waim room, perfectly 
free from dust, The picture should 
be laid flat on a level bench, and a 
small quantity of varnish poured on 
its centre ; a fiat soft brush is then 
taken, and with tliis the varnish is 
brushed over the surface, care being 
taken to avoid “brush-marks.” The 
picture is then allowed to remain in 
its horizontal position until the varmsh 
is thorouglily diy. 

(4) The following are Pettenkofer’a 
theory and modes of opemtion . Lino- 
leiue (the linoxide of Mulder) is the 
principle of the greater portion of the 
oils used by artists, but, unfortunately, 
tins principle cannot be prepared in a 
pure state, and painters are compelled 
to employ either lin^eed-oil, which 
contains 80 per cent, of Unoleine, or 
poppy oil, which only contains 75 per 
cent. Linoleine, which, when pure, 
is liquid, solidifies by oxidation, on 
contact with the air, without decrease 
111 volume, but with an increase of 
10 per cent, in weight. It is because 
linoleine acquires an unvariable con- 
sietcncy m any temperature that 
colours, after a picture is dry, are not 
affected by moderate pressure, by 
fatty or ethereal oils, nor by varnishes. 
Paintings absorb moisture from the 
atmosphere, and afberwaids allow it 
to evaporate. After a longer or 
shorter period when these successive 
absorptions and evaporations of mois- 
ture liave been pretty often repeated, 
the colour laid on by the artist gener- 
ally has lost its prnmtive aspect, and 
ceases to produce the same optical 
effect. 

As to the means employed previous 
to the discoveries of Pettenkofor for 
the legeneration of the physical con- 
dition of the colours, it must he re- 
membered that the artist himself 
varnishes his dry picture to fill up the 
pores which during the work contained 
oil, but which after the picture is diy 
contain only air and varnish He 
employs resinous oil, solutions of 
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resiu in essence of tui'pentme or in 
fatty and drying oils. These last are 
very dangerous. After a certain time 
the varnish perishes, and no longer 
allows the light to pass through it ; 
new varnish is applied and the opem- 
tion ifl repeated, unfortunately, until 
all brilliancy is destroyed. To repair 
the evil, there are no other means 
but the removal of the varnish, the 
uounahiug of the colour witli a fresh 
coat of oil, and, after drying, to apply 
a new coat of varmah, to say nothing 
of brushwork. When the restoration 
18 mode by moistening the varnish 
with water, the effect after drymg is 
a white spot wherever the water has 
been applied. 

Petteukofer has shown that paint- 
ings are constantly hable to those 
successive condensations and evapor- 
ations mentioned above, which cause 
loss of cohesion of the varnish. He 
has, moreover, succeeded in re-estab- 
lishing the molecular cohesion by 
means of the vapour of alcohol mixed 
with the air , at the end of 48 hours 
the resin takes up and condenses 80 
to 100 per cent, of its own weight of 
alcohol, which, however, it loses again 
after a short time. The resin, thus 
softened, becomes absorbed by the 
painting, and by the same act the 
cohesion of the resin and the colour 
is re-estabhshed. Softened resin has 
less effect on the colours of a painting 
than varnish applied with a brush, for 
the friction of the latter may ciiuse 
displacement of the colouring bodies. 

Pettenkofer's plan is simple ; in the 
first place he makes a small experi- 
ment on the painting to be restored, 
by means of a small round box made 
of cardboard, the inside of which is 
dressed with glue, and the bottom 
lined with flannel moistened with 
alcohol at 80° *, the picture is freed 
from dust, and the box turned down 
upon a part of it. The spot thus 
restored serves as a guide for the 
geneiul restoration of the work, which 
is done by fixing the picture to the 
lid of a box, the bottoms and sides of 
which are lined i\ibh flannel niuibtened 


with pure alcohol, as above described, 
and shutting very closely, so that a 
small quantity of alcohol serves for 
a senefl of pictures. 

A second method, inchoated by 
Pebtonkofer, consists in tlie use of the 
balsam of copaiba, which dries very 
slowly, and which resembles in con- 
stitution the varnishes composed of 
dammai or mastic dissolved in essence 
of turpentine The copaiba should 
have the consistency of unboiled oil, 
but must not contain oil, resin, or 
essence of turpentine, The essential 
oil of the balsam of copaiba is less 
volatile in ordmary temperatures than 
the essence of turpentine. The 
balsam of copaiba fulfils well the 
optical conditions of the ordmary 
resinous varmshes, and may be 
applied to certain parts only of a pic- 
ture without being perceptible , it 
fills up the pores wliich have been 
produced in the coloured pai'ts, and 
sometimes this object may even be 
eftected by applying the balsam to 
the back of the canvas. The applica- 
tion of copaiba and tho vapours of 
alcohol has in many coses to be re- 
peated several times, and they may 
cause the appearance of cracks previ- 
ously invisible, in which case it is only 
necessoiy to rub them with a small 
miantity of the balsam, and expose 
them to the vapour of alcohol. 

If there be an exoebs of resin, and 
above all, if the pictures become too 
yellow m tone, it is absolutely neces- 
sary, unfortunately, to remove that 
excess, but without injuring the primi- 
tive chai'acter of the colour, before 
commencing the restoration proper. 
The varnish, however, can never be 
entirely removed without some alight 
deterioration of colour, because the 
resin is not only superposed but incor- 
porated with tho colour. 

To remove the excess of resin, either 
rub with the finger dipped in powder 
of colophony, or dissolve it with essence 
of turpentine , and, on the other hand, 
to fill the pores of the picture with 
resin, first wash with water, and then 
with oHuonco of turpentine, and having 
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nourished it, ns it were, with balsam ^ 
of Copaiba, the part is made to swell 
by the apphcatiou of vapour of alcohol, | 

If tho picture contain both resinous ' 
and oil varnishes, the foimer alone 
takes up alcohol, becomes softened and j 
retires into the colours, while tho | 
latter remains on the surface, and 
renders it dull and even rough. In 
this case only the biileam of copaiba 
is used, and smoothness of surface is 
obtained by pressure. 

A. painting regeiiei'ated by means of 
balsam of copaiba lesista for a long ^ 
time the influonce of the eoudousatiou ! 
and evaporation of humidity. 

(6) A cou'eapondenb of the Philadel- 
phia ‘ Evemng Bulletin ’ has taken tho 
pains to find o ut how the galleries and 
tlie pictures m the Louvie are kept 
clean. On Mondays tlie palace is 
closed j it is then that the weekly 
cleaning takes place. The fti'st thing 
done IS to cover the door with damp 
sawdust to the depth of an mcli or bo. 
Oak sawdust is used for the boards, 
and elm sawdust for the marbles. This 
18 allowed to remain sometime, and is 
then removed, and with it goes every 
particle of dust or dirt which may 
tiave adhered to the floor. Then the 
men buckle on to their feet large stiff 
brushes, and armed with a stout stick, 
to one end of which is fastened a great 
piece of prepared beeswax, they first 
rub the floor with wax, then skate 
over it with their brushes, and finally 
give it the finislung polish with a great 
woollen cloth made expressly for this 
purpose. The same cloth is passed 
daily over the floor before the open- 
mg of the museum, which is all that is 
required until the following Monday. 
In this way no dust arises, end the 
pictures need laiely to bo cleaned. 
When this becomes necessary, which 
happens about once in 1 or 6 years, 
the museum is closed for sevoral days. 
No one is allowed to touch a picture 
unless the “ Conaervateur du Mua^o ” 
be present. The pictui^es are taken 
down, and it is the Conaervateur ” 
liimself who places a thick sheet of 
clean wadrhng over the painting, press- 


ing it down gently in such a way that 
every particle of dust adheres to the 
wadding After this is done, a thin 
coat of oil or some mixtm'e which re- 
places it is inibbod on, and the picture 
IS not again touched until the next 
general house cleaning. (6) Dissolve 
ft small quantity of salt m stale urine , 
dip a woollen cloth in the mixture, and 
rub the paintings over with it till they 
are clean , then wash them -with a 
sponge and clean water , dry them 
gradually, and rub them over with a 
clean cloth. Should the dirt be not 
easily removed by the above prepara- 
tion, add a small quantity of soft soap. 
Bo very careful not to mb tho paintmgs 
too hard. (7) The blackened lights 
of old pictures may be instantly re- 
stored to their original hue by touch- 
mg them with deutoside of hydrogen 
diluted with six or eight times its 
weight of water. The part must be 
afterwards washed with a clean sponge 
and water. 

Parcliment. — Immerse the parch- 
ment in a solution of acetic acid, and 
gently rub the stained parts while wet 
on a flat board with lump pumice, then 
bleach it with chloride of lime, This 
process was recommended in the 
‘ English Mechanic. ’ It is not veiy suc- 
cessful, but it makes it white enough 
, for bookbinding. It has, however, 
the objectionable qualities of not 
i making the parchment flexible, and 
I whou dried it is as hard as a board, 

1 and it has no gloss like the viigm 
parchment. On no account must the 
parchment be washed in very hot 
water, or held before a fire, as it will 
shrivel up in a most provoking manner. 

Pearls. — Soak them m hot water 
in which bran has been boiled, ivith a 
little salts of tartar and alum, rubbing 
gently between the hands when the 
h^t will admit of it. Whan the 
water is cold, renew the application 
till any discoloration is removed, nnse 
in lukewarm water , lay them on 
white paper in a dark place to cool. 

Sh-eepskiiL Mats. — Wash while 
fresh in strong soapsuds, first picking 
1 from the wool all the dirt that will 
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com© out. A little paraffin, 1 table- 
spoonful to 3 gal. water, will aid in 
removing tbe impurities. Continue 
to wash the skin in fresh suds till it is 
white and clean. Then dissolve ^ lb. 
each of salt and alum in 3 pints boil- 
ing water, put into it water enough to 
cover the ^in, which should soak m 
the solution 12 hours, and then be 
hung on a Ime to di'am, "When nearly 
dry, nail it, wool side in, on a board, 
or the side of a barn, to dry. Rub 
into the skin 1 oz. each of pulverised 
alum and saltpetre, and if the skin is 
large double the quantity. Rub for 
an hour or two. Fold the skin sides 
together, and hang the skin away for 
3 days, rubbmg it every day or till 
perfectly diy. Then with blunt knife 
clear the skin of iinpurities, rub it 
with pumice or rotteustone, trim it 
into shape, and you have a door mat 
that will lost a life-tiino. If it is to 
be dyed, have a shallow vessel as large 
os the skin m which to prepare the dye, 
so that the skm can be laid wool-side 
down smootlilymto the vessel that all 
parts may be equally immersed m the 
dye. This should not be more than 
an inch deep, otherwse the skin 
might be injured by the hot dye. 
After colouring, ogam stretch the skin 
to dry, and then comb with a wool or 
cotton-card. 

Silver. {And see Silver Plating, 
Silvering Solutions, etc.) — (1) East 
Indian jewellers never touch silver 
ware with auy abrasive substance, but 
use, instead of polishing paste, etc., 
shoes of lemons ; the goods to bo 
cleaned ai’e well rubbed with these, 
and then left in a pan for a few hours, 
covered wuth shoes. For delicate 
jewellery, a large hme is cut in haK, 
the article inserted, the two halves ap- 

E lied together and tied up for some 
ours ; the article is then washed in 
several waters, placed in a pan of 
nearly boiling soapsuds, stirred about, 
linsed, and dried on a metal plate, 
the smooth parts being gently rubbed 
with waahleather, if requhed. Cyan- 
ide of potassium solution (rather weak) 
dissolves off the dirty surface gradu- 


ally; hut great care is required. 
Green tomainnd pods (oxalate of 
I potash) are greater detergents for 
gold and silver than lemons, and are 
1 often employed for the purpose of re- 
' moving stains, fire-marks, etc. (‘Bos- 
ton Journal of Chemistry ‘) (2) Eisner 
states that a polish equal to that ob- 
, tained by the use of the finest plate 
j powder, can be produced by simply 
I cleaning the silver in water in wdiicli 
potatoes have been boiled, (3) Dead 
or engraved silver goods should never 
be cleaned with plate powder, but be 
, washed out with a soft brush aud some 
strong alk<ali, and w^ell rinsed after- 
i wards. "S^^en the dead or frosted 
; parts are quite dry, the polished parts 
j are carefully cleaned wuth powder. 
(4) The following directions are given 
by a silveraimth in Cliristiauia : 
Silver filigree work is beat cleaned by 
the application of spirit of ammonia by 
means of a soft brush, and afterwards 
thoroughly washing in soft-soap and 
waim water, and rinsing in clean 
warm water, aud quick drying by linen 
rags, blotting-paper, or some similar 
clean absorbent. Should tins method, 
after several repetitions, cease to have 
the required effect, the article will 
have to be sent to a silversmith to be 
heated aud boiled in acid. The beat 
mode of preservation is to wrap the 
article in tissue paper before placing it 
in the case. (6) The simplest aud 
cleanest substance for cleaning silver 
articles is, according to Professor 
Davenport, hyposulplnte of soda. It 
acts quickly, and is inexpensive. A 
rag or a brush, moistened with a 
saturated solution of the salt, cleanses 
even strongly oxidised silver surfaces in 
a few secouds, without tlic application 
of any polishing powder. (6) Mix 8 oz. 
prepared chalk, 2 oz. turpentine, 1 oz. 
alcohol, 4 dr. spnits of camphor, and 
2 di\ liquor of ammonia. Aj^ply tliia 
mixture to the article with a sponge, 
and allow to dry before polishing. (7) 
Dissolve 12 oz. cyanide of potassium 
in 1 qt. of water ; dip the silver m 
this solution, and brush it with a stiff 
i brush until clean, then wash and dry. 
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(8) Tarnished silver lace. Sponge 
over with a weak solution of potasaiuzn 
cyanide. (9) Dob over with a cream 
of heavy magnesia and water, allowing 
this to dry, and then brushing it off 
with a soft-hairod brush. (10) Take 
an ounce each of cream of taitar, 
muriate of soda, and alum, and boil 
in a gallon or more of water. After 
the plate is taken out and rubbed dry, 
it puts on a beautiful silvery whiteueaa. 
Powdeied magnesia may be used dry 
for artiolea sbgbtly tarnished, but if 
very duty it must be used first wet 
and then dry. (11) Ordinary petro- 
leum or paraffin will remove the hard 
blackened surface of old dirty silver 
goods, and is useful in dealing with 
goods of iutrieata design which cannot 
be rubbed. After soaking the silver 
in petroleum about an hour, the black- 
ened surface ivill come off at the least 
touch. A soft brush can bo used, 
after which use plenty of dry wliiting to 
absorb any remaiiiiug oil and to re- 
move the odour. (12) Silvered dial- 
plates, Silveied dial-platea of clocks 
frequently lose their lustre by the 
effect of air and smoke or sulphurous 
emanations. To cleanse them make 
pulverised purified tartar into a paste 
with water. Take some of the paste 
on a brush of bristles, and rub the dial- 
plate, turning it constantly until the 
silvering has acquired its onginal white- 
ness and lustre. Then wash the dial- 
plate ivith clean water, and dry by 
gently patting with a cloth. Fmally 
expose to a moderate heat. (IS) 
Fickle for frosting and whitening 
silver goods. Sulphuric a;'‘d, 1 dr. ; 
water, 4 oz. ; heat the pickle, and im- 
merse the silver in until frosted as de- 
sired ; then wash off clean, and dry 
with a soft Imeii cloth, or in fine 
clean sawdust. For whitening only, 
a smaller proportion of acid may be 
used. 

Sponge. — (1) To clean any sponge 
that has got into a greasy gelatmuus 
conihtion, a solution of permanganate 
of potash in water is prepared of such 
a strength that it appears of a wine j 
colour, and into tins the unsorvieoable 


sponge IB immersed, and allowed to re- 
main for some time. When taken out 
and squeezed, it is ne.xt put into a 
diluted muriatic acid of ordinary com- 
mercial quality, being immersed and 
kept saturated therein for some time 
as before. The most appropriate 
strength of this acid solution is about 
10 parts water to 1 of aonl. The 
sponge 18 taken out after sufficient 
treatment, squeezed weU to free it 
from the acid, and then washed well 
in good spring water. When taken 
out, it will be foundto be qmte clean 
to have again assumed its bght colour 
and to be free from all foieign matter. 
Sponges ti'eated in this way become 
like new spougen, and can be used 
without any fear of their contaminat- 
ing, even if employed for the filtration 
of neutral liquids. The mam thing to 
bo attended to in this plan of purify- 
ing sponge IS to see that it is thoroughly 
saturated ^th by tho permanganate 
and the aoid solutions, wluoh should 
bo allowed ample time to soak through 
the mass , care must also be observed 
to wash the sponges thoroughly with 
plenty of water at the end of the 
operation. (Dr. J. Stinde.) (2) When 
sponges get gi-easy, let them dry, and 
then work them with a small quantity 
of turpentine, and after a few minutes 
wash them with warm soap-and-water 
with a little bit of soda. This will get 
them quite clean with very Uttle 
trouble. (E. T. Scott.) (3) Put a 
handful of salt on the sponge, and 
rmse the salt well through the sponge. 
Let the sponge dry in a thorough 
draught of air. Tho latter precaution 
alone ivill keep Bponge.s free from slimi- 
ness, unless they become saturated 
with soap. (1) I tried the effect of 
sulphuric acid as follows ; In a large 
basin mixed about a pint of water and 
two table-spoonfuls of sulphuric aoid 
(common oil of vitriol), then steeped 
the sponge about 2 hours, ivrung it out 
several times in the acid, and finally 
well washed out the acid in clean 
water; it was then Just like new, 
having regained its formei size, colour, 
and eliteticity, with not the slightest 
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trace of its former sliminess. It was 
a large bath-spougo, and in an 
extremely bad condition. (J. AV. 
Jackson.) (6) Dissolve some citno 
acid in Avater in u hand-basin, and 
wash the sponge in it as in (4). 

Stains, removing (and sec 
Cloth, and Textile Fabuigs). — The 
following general remarks on the re- 
moval of stains appeared anonymously 
in the ‘English Mechanic.’ To pro- 
ceed with any degree of certainty in 
endeavours to remove stains, they 
must be divided into tliree claases, 
as each variety will reqmre a peculiar 
treatment. The first class compre- 
hends those stains wliich do not in any 
way affect the nature of the material 
or colour, but simply alter its appear- 
ance, and which can he removed by 
the application of one agent alone. 
Those may be designated Simple 
Stains. The second divison mcludes 
such aa are produced by two or more 
substances conjointly, and which con- 
sequently ret[uire the employment of 
several oleainng agente, These are 
known as Mixed St^na, In the third 
category may be placed such stains 
as are produced by bodies which alter 
or destroy the colour. 

In the first class are water^ oily 
matters^ vegetable juices^ bloody andiron 
or ink stems. If water be allowed to 
fall on some kinds of silks, satins, or 
woollen fabrics, it dissolves away part 
of the di-essing, and the consequence 
is that a dull spot appears on the 
glossy ground. To remove a stain of 
tin’s nature, it is necessary to steam 
the spotted material untd it is all 
equally moistened. It may then be 
hot-pressed, or, if small, ironed with 
a hot, but perfectly clean iron. 

Qreasc spots may generally be re- 
moved from the most delicate mate- 
rial by the employment of benzine or 
oil of turpentine, cal's being taken that 
sufficient he employed to remove all 
line of demarcation. Ox-gall is par- 
ticularly useful in extracting grease 
stains from woollen goods. If the 
stain be very tlnckly crusted and old, 
it may be sometimes advantageous to 


soften the grease (previous to the 
apphcation of benzine) by means of a 
warm iron laid on a piece of thick 
blotting-paper which hM been placed 
over the spot. 

Tat and fitok produce stains easily 
removed by successive applications of 
spu'its of turpentine, coal-tar naphtha, 
and benzine. If they are very old and 
hard, it is as well to soften them by 
lightly rubbing Avith a pledget of wool 
dipped in good olive-oil, The softened 
mass will then easily 3ueld to the action 
of the other solvents. 

ResiTis^ varnishes^ and sealing-wax 
may be removed by waimmg and apply- 
ing strong methylated spu’its. Care 
must always be t^en that, in rubbing 
the material to remove the stains, the 
friction should always be applied the 
way of the stuff, and not indifferently 
backwards and forwards. 

Most/nwfsyield^uioes which, owing 
to the acid they contain, permanently 
injure the tone of the dye ; but the 
greater port may be removed without 
leaving a stain, if the spot bo rinsed 
in cold water in whicli a few drops of 
liquor ammonia have been placed before 
the spot has dHed, Wine also leaves 
an ugly stoan on wliite materials ; 
from these it may be removed by 
rinsiug with cold water, applying 
locally a weak solution of chloride of 
lime, and again rinsing m an abundance 
of water. The dressing must again 
bo imparted by steaming, starching, 
and hot-pressing 

Fresh ink and the soluble salts of 
iron — such ns are used by photo- 
graphers m their developing solutions, 
etc. — produce stams, which, if allowed 
to diy, and specially if afterwards 
the material has been washed, are 
difficult to extract without injury to 
the ground. AVIien fresh, such stains 
yield mpidly to a treatment with 
moistened cream of tartar, aided by a 
httle friction, if the material or colour 
is dehcate. If the ground be white, 
oxalic acid, employed in the form of 
concentrated aqueous solution, will 
effectually remove fresh iron stains. 
Aoids produce red stains, on blacks, 
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blues, and violets, made from the 
vegetable colours (except indigo). If 
the acid has not been strong enough 
to destroy the material, and the stains 
are fresh, the coloui’ may generally be 
restored by i epeated soakings in dilute 
liquor ammoma, applied as locally as 
possible. Photographers frequently 
stain their clothes and cloths with 
nitrate of silver. The immediate and 
repeated application of a very weak 
solution of cyanide of potassium 
(accompanied by thorough rinsings m 
clean water) will generally remove 
these without injury to the colours. 

Mixed stains are generally produced 
by BpiUing sauces, gravy, or, by inad- 
vertently rubbing against wet paint, 
carb-g]‘6ase, etc. Banoe usually con- 
tains oily or greasy matter, blood and 
vinegar, or soma fruit-juice , hence 
the Bast step consists in removing the 
grease by means of os-gall or benwue, 
then the acid of the vinegar or juice ia 
neutralibed by means of weakammonia, 
when a dual rinse in cold water will 
extract the blood, etc 

Moat fruit-juices., wines^ jamy etc., 
leave stains that will require a pre- 
liminary washing with water, to re- 
move sugary matter, treatment with 
very dilute ammonia to neutralise the 
acid, and exposure wliile damp to the 
fumes of burning sulphur. But the 
action of tins agent must be localised 
as much as possible to the spot where 
the stain occurs, and it must be used 
with the greatest circumspection, for 
it bleaches nearly all veget^le colours, 
though many of them regain their 
force on exposure to air. 

Paint stains may be treated with 
oil of turpentine to remove the oil, 
with oxygenated water to oxidise the 
lead, and finally, with dilute acetic 
acid. If the paint contaius oxide of 
ii*on, oxalic acid will have to be used, 
while the copper colours must be 
treated with liquor ammonia. 

Old ink stains require treating first 
with protochlonde of tin, to deoxidise 
the iron, and then with dilute oxalic 
acid. If the material be white, it 
may be touched with a dilute solution 


of cliloride of lime on the part stained, 
and then thoroughly washed. 

Liihrioants generally contain, besides 
grease, oxide of non worn off the 
machiueiy, etc. , hence the gi'eoae 
must first be extracted by means of 
benzine, ox-gall, ammoma, etc., and 
then the spot treated with oxalic acid 
or chloride of lime water, or even 
lemou-jmee, if the mateiial is very 
delicate. Rinsing must always follow 
the application of these agents. 

Merourial ointment produces very 
persistent stains. These may be ex- 
[ trocted by washing the spot with a 
hot solution of soda (1 soda to 60 
water), and when the grease is re- 
moved, by rubbing over with a rather 
strong solution (clear) of chloride of 
lime. Benzine must be substituted 
, for the soda solution if the article is 
coiouied or delicate. 

Care moat be taken in all these 
cases to operate on both sides of the 
stulT, or the removal will only be 
superficial, and the spot will reappear 
j m tune. It will be seldom found, in 
the case of mixed stains, that the 
original tone of the colour is not more 
or less altered or injured. Conse- 
quently, attempts must be made to 
re-establish the colours. If the 
colours be aniline, the application of 
Judson's dyes, in a dilute form, will 
^ generally be efficacious, except on 
‘ cottons, which -will require a previous 
mordanting on the spot. This may 
be effected by means of a strong de- 
coction (clear) of myrobalams. 

If the colours liave been changed 
by vegetable acids, or dilute miuoral 
acids, the colour may generally be 
restored by means of dilute ammonia. 
If that does not suffice, the spot must 
be mordanted with a brush, and the 
dye painted in. While drying, the 
spot must be coutinuoualy rubbed 
with a pledget of wool dipped in ether, 
so as to spread the matter equally, 
and leave no sharp line of demarcation. 
A weak solution of sulphate of mdigo 
will be found useful for restoring 
blues ; the strength must naturally 
be proportioned to the depth of tone 
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required. Most scu-rlets, cnra&on, etc., . 
can be restored by the apphcatiou of ' 
a solution of bichloride of tin, followed, 
if necessary, by a local application of 
tincture of cochineal. If crimson be 
required, a small portion of alum must 
be added ; if scarlet, cream of tartar 
along with the cochineal, I 

The stains produced by fi-esh uWne, I 
and by persp-iration^ require to be 
treated first with we^ ammonia, and 
then with the bicliloride of tin solu- 
tion (long known as eau 6car]ate), 
which will, if the colour be not alto- 
gether destroyed, restore it. Painting 
m, after the application of the appro- 
priate mordant, is the only remedy, 
if the colour has suffered permauently. 

Aniline GoUywrs, — (1) Goods stamed 
with aniline colours may be rendered 
clean by the use of zinc grey : the 
metalUo zinc contained in this powder 
reduces the coloui'S, forming soluble 
colourless products. Triturate 100 gr. 
zinc grey with 60 gr* mucilage, 20® B., 
until the mixture is homogeneous ; 
incorporate with this 20 gr. of a solu- 
tion of hyposulphite of soda, 20® B., 
apply this mixture directly to the 
goods ; let it dry and vaporise. After 
this operation it is best to wash the 
goods with water slightly acidulated 
with hydrochloric acid. (2) White 
cottons and linens, tai-tanc acid in 
solution , the older the stain the more 
concentrated the solution should be. 
Coloured cottons and woollens and 
silka, a weak solution of tartaric ooid, 
if the colour allows of its use. (3) 
Stains of red aniline may be removed 
by moistening the spot with strong 
alcohol acidulated with nitric acid. 
Unless the stam is produced by eosine 
it diaappeai'S \vithout difficulty. Paper 
is hardly affected by the process ; still 
it is always advisable to make a blank 
experiment first. 

Fruit and Wine. — (1) White cotton 
or linen, fumes of burning sulphur, 
warm chlorine water. Coloured cottons 
or woollens, wash with tepid soapsuds 
or ammonia. Silks the same, with 
very gentle rubbhig. (2) First rub 
the sprit on each side with hard soap, 


and then lay on a thick mixture of 
starch and cold water Bub this mix- 
ture of starch well into the spot, and 
afterwards expose it to the sun and 
air. If the stain has not disappeared 
at the end of 3 or 4 clays, repeat the 
process. (3) Stains of wine may be 
quickly and easily removed from linen, 
by dipping the parts which are stained 
into boiling milk. The milk to be 
kept boiling until the stain disappears. 

Grease and Oil — (1) For white Knen 
or cotton goods, use aoap or weak lye. 
For coloured caheoes, warm soapsuds. 
For wooUens, soapsuds or ammonia. 
For silks, benzine, ether, ammonia, 
magnesia, chalk, yolk of egg, with 
water. (2) Dissolve 1 oz. pearlash in 
1 pint water, and to tins solution 
add a lemon cut into thin slices Mix 
well, and keep the mixture in a warm 
state for 2 days, then strain and bottle 
the clear hqmd for use. A small 
quantity of tins mixture poured on 
stains, occasioned by either gi‘ease, oil, 

I or pitch, will speedily remove them, 

I Afterwards wash m clear water. (3) 
Carbonate of magnesia — magnesia that 
has been previously calcined is best — 
is dried in an oven and mixed with 
sufficient benzine to form a soft friable 
mass. In tins state it is put into a 
wide-mouthed glass bottle, well-atop- 
pered and kept for use. It is spread 
pretty thickly over the stains, and 
rubbed well to and fro with the tip 
of the finger. The small roUt of 
earthy matter so formed aro brushed 
off, and more magnesia is laid on and 
left until the benzine has evaporated 
entirely. Materials that will bear 
washing are then cleaned with \\'atQr ; 
on silks, alcohol or benzine should be 
used instead. The process may be 
applied to textile fabrics of every 
description, except those containing 
very much wool, to which the mag- 
nesia adheres very tenaciously. It 
may also be used for stains, old or 
new, on all sorts of fancy woods, 
ivory, paichment, etc., without lisk 
of injury. Ordinary wilting ink is 
not affected by it, but lotLcrpress 
quickly dissolves, owing to the ahsorp- 
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tioE of the fatty matter in the ink. 
(4) A method of cleansing greasy 
woollen or cotton lags and waste. 
The rags are thrown into a closed 
revolving drum, with a quantity of 
perfectly dry and finely- powdered 
plaster-of-Paris ; when the plaster has 
absorbed all the grease, the whole is 
transferred to another revolving drum, 
pierced with holes, by which means 
the greater portion of the greasy 
plaster is got rid of. The operation 
18 finished by beating the rags on a 
kind of wooden sieve. (6) In the 
removal of grease from clotliing, with 
benzol or turpentine, people generally 
make the mistake of watting the cloth 
with the turpentine and then rubbing 
it with a sponge or piece of cloth. In 
this way the fat is dissolved, but is 
spread over a greater space and is not 
removed ; the benzol or turpentine 
evaporates, and the fat covers a greater 
surface than before. The way is to 
place soft blotting-paper beneath and 
on top, of the grease spot, which is to 
be first thoroughly saturated with the 
benzol, and then well pressed. The 
fab is then dissolved and absorbed by 
the paper, and entii'sly removed from 
the clothing. (6) Castile soap in 
shavings, 4 oz. ; carbonate of soda, 

2 oz. ; borax, 1 oz, ; aqua ammonia, 

7 oz. , alcohol, 3 oz. ; sulphuric ether, | 
2 oz. Soft water enough to make 
1 gal. Boil the soap in the water 
until it IS djseolved, and then add the 
other ingredients. Although it is nob 
apparent what good 2 oz. of ether can 
do m a gallon of liquid, the mixture is 
said to be very efficient. (7) Make a 
weak solution of ammoma by mixing 
the ordinary liquor ammoni©” of 
the druggist with its own volume of 
cold water, and rub it well into the 
greasy parts, rinsing the cloth in cold 
water from time to time until the 
grease la removed. The ammonia 
forms a soap with the fatty acids of 
the grease, which is soluble in water. 

(8) On x>a/per . — Press powdered 
fuUers' earth lightly upon the greasy 
spot, and allow it to soak out the 
grease. (9) Hannett says the spots 


may be removed by washing the part 
with ether, chloroform, or benzine, 
and placing between white blotting- 
paper, then passing a hot iron over, 
(10) A more expeditions, and thought 
by some, the best way, is to scrape 
fine pipeclay, magnesia, or French 
chalk on both sides of the stam, and 
apply a hot iron above, taking great 
care that it is not too hot. (11) After 
gently warming the paper, take out 
all the grease you can with blotting- 
paper, and a hot iron, then dip a 
brush into essential oil of turpentine, 
heated almost to ebullition, and draw 
it gently over both sides of the paper, 
which must be kept waim. Repeat 
the operation until all is removed, or 
as often as the thickness of tlie paper 
may render necessary. When afi the 
grease is removed, to restore the paper 
to its former whiteness, dip another 
brush in ether, chloroform, or benzine, 
and apply over the stam, especially 
the edges of it. This will not affect 
prmters’ or common writing ink. (12) 
Lay on a coat of indiarubber solution 
over the spot, and leave it to dry. 
Afterwards remove with a piece of 
ordinary mdiarubber. Any operation 
with ether, chloroform, or benzine, 
should never be conducted by candle- 
light, as their vapour is apt to kindle 
even at several feet from the liquid. 
No. (10) will remove gi’eaae from 
coloured calf, even if the spot be on 
the under side of the leather, it may 
thus be clearly drawn right through. 
(13) Apply a solution of pearlaah (in 
the proportion of 1 oz. pearlosh to 
1 pint water) to oil-stained drawing- 
paper, 

(14) Calioo , — Immerse the stained 
calico in strong soda and water, and 
then well wash in clean water. The 
soda would saponi^ the oil, and so 
render it soluble in water. If you 
want to carry on the cleaning process 
on a large scale, the best way is to 
I boil the goods in lime water or a solu- 
tion of any alkali, and then well wash 
them. (16) To get grease out of 
woollen goods, the best way to proceed 
IS to immerse them in a cold bath, 
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consisting of stalt; urine and water, 
for about 20 minutes. During this 
time the carbonate of ammonia 
evolved in the decomposition of the 
urea combines with the grease, form- 
ing a substance which is readily re- 
moved by washing. (16) Work your 
linen in a lye of soda , say 1 gill 
commercial caustic soda to every 
2 gal. water , boil, and steep in this 
1 hour j wash and steep 2 hours in a 
solution of bleaching liquor ; 1 gill 
bleaching liquor, at 28° Tw., to every 
gallon of water , wash from this, and 
steep 1 hour m a weak sour, say 1 gill 
spirits of salts to 1 gal. liquor ; now 
wash repeatedly in Avator, when the 
stains v^ disappear, and the linen 
become clean and white. 

(17) Felt Bats . — ^Woshin a hot solu- 
tion of soda or sesquioarhonate of am- 
monia. 

(18) Floors . — Take | lb. fullers’ 
earth and J lb pearlasli, and boil 
together in 1 qb, water, and, while 
hot, spread it on the gi’eased surface, 
allowing it to remain 14 or 15 hours ; 
after which it may be scoured off with 
sand and water. (19) Procure some 
good light benaoline, scrub the stti-mod 
portion with a bard brush dipped ip 
this, then wipe with a diy flannel. 
Make a strong solution of common 
washing soda in hot water, place a 
little unslaked lime, broken into ' 
coarse powder, over the stains, and 
pour on sufficient solution of soda to 
wet the lime thoroughly. Leave this 
mixture on for a short time, then 
scrub hai’d with plenty of clean hot 
water, and wipe dry with clean 
flannel. 

(20) Carpet . — ^Upon the grease stain 
lay a little damp fullers’ earth, and, 
after standing for some time, rub it 
gently into the carpet, and then wash 
off by using a little carbonate of am- 
monia, and the colour wll bo restored, 

JnJc and Irornnoidd. — (1) Equal 
parts of cream of tartar and citric 
acid, powdered fine, and mixed to- 
gether. This forms the salts of lemon 
as sold by druggists. Directions for 
using . Procure a hot dinner-plate, 
1 
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lay the part stained in the plate, and 
moisten with hot water ; next rub in 
the above powder with the bowl of a 
spoon until stains disappear ; then 
rinse in clean water and dry. (2) 
Place the stained part flat in a plate 
or dish, and sprinkle crystals of oxalic 
acid upon it, adding a little water ; 
the stains will soon disappear, when 
the linen should be well wrung out in 
two or three changes of clean water. 
(3) Dip the part in boiling water, and 
rub it with crystals of oxalic acid ; 
then soak in a weak solution of 
chloride of lime — say 1 oz. to the 
quart of water. Under any circum- 
staucoB, as soon as the stain is removed, 
the Imen should be thoroughly rinsed 
in several waters. (4) The ‘ Journal 
de Phai'inacie d’ Anvers * recommeudB 
pyrophosphate of soda for the removal 
of ink stains. This salt does not 
injure vegetable fibre, and yields 
colourless compounds with the feme 
oxide of the ink. It is best to first 
apply tallow to the ink spot, then 
wash in a solution of pyrophosphate 
until both tallow and ink have die- 
appeared. (6) Thick blotting-paper 
is soaked in a concentiated solution of 
oxahe acid and dried. Laid immedi- 
ately on a blot, it takes it out without 
leaving a trace behind. (6) Muiiate 
of tm, 2 parts ; water, 4 parts. To 
be applied with a soft brush, after 
which the paper must bo passed 
tlu'ough cold water, (7) Hydrochloric 
acid and hot water, in the proportion 
of 8 of hot water to 1 of acid , if not 
starong enough, add mure acid ; when 
clear of atam, wash well and boil, to 
remove all traces of acid. (8) A weak 
solution of chloride of zinc. 

(9) On Furniture . — Pub a few drops 
of spuitis of nitre (mtrio acid) in a tea- 
spoonful of water, touch the spot with 
a feather dipped in the mixtm'o, and, 
on the ink disappearing, rub imme- 
diately with a mg wetted in cold 
water, or it will leave a white mark. 
It should then be pohshed with fur- 
niture paste. (10) Undiluted spirits 
of salts (hydrochloric acid) may be 
used in the same manner, ivith care. 
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(11) Printers' Inh . — Put the stained 
parts of the fabric into a quantity of 
benzine, then use a fine, rather stiff 
brush, "with fresh benzine. Dry and 
mb bright with warm water and curd 
soap. The benzine will not injure the 
fabric or dye. 

(12) Marhimj Inh , — Dissolve 1 oz. 
cyanide of potassium in 4 oz. water ; 
this mixture is very poisonous, and 
should, therefore, be used with great 
caution. Moisten the stained part of 
the garment with tins solution by 
dipping it into it, or by means of a 
small brush ; and in a few hours the 
stain will be obliterated. (13) To a 
solution of strong cyanide of pot^sium 
add a few giaiiis of iodine. Repeated 
applications ^Vlil remove any stain 
caused hy nitrate of silver. (14) 
Gninmproposes the following method : 
Chloride of copper is first applied to 
the tissue ; it is next washed with 
hypoBulplute of soda solution, and 
afterwards ^vlth water. It is said that 
this may be employed on coloured 
woven cotton tissues. For white 
cottons and lineus, dilute solutious of 
peimaugaiiate of potash and hydro- 
chlorio acid, followed by the hypo- 
sulphite of soda and clear water, are 
pieferable. For cleaning the hands, 
iodine dissolved either with iodide of 
potassium, or m alcohol, is used, 
followed by aqua ammonia. 

(16) Indian Inh . — To removeahlot, 
dip a camel-hail’ brush in water, and 
rub over the blot, lettmg the water 
remain on a few seconds , then make 
as dry as you can with blotting-paper, 
then rub carefully with indiarubber. 
Repeat the operation if noLall removed. 
For Hues, circles, etc., dip the ink-leg I 
of your instruments in water, open 
the pen rather wider than the hne, 
and trace over, using blotting-paper 
and indiarubber, as for a blot. Applic- 
able to drawing-paper, tracing-paper, 
aud tracing-linon, If the surface is a 
little rough after, polish with your 
nail. 

Iodine . — Stains of iodine ai*e re- 
moved by rectified spirit. 

lATne, Lye, Alkalies — Wluto cottons 


of Ink unci Mildew. 

and linens, wash with cold water. 
Coloured goods and sdka, a weak solu- 
tion of citric acid apphed with the tip 
of the finger to the spot pieviously 
moistened with water. 

Mildew, — (1) "Well mix together a 
spoonful of table wait, 2 of soft soap, 
2 of powdered starch, aud the juice of 
a lemon. Lay this mixture on both 
sides of the stain with a painter’s 
brush, and then lay the ai’ticle on the 
grass, day and night, until the stain 
disappears. (2) Get a piece of flannel, 
dip it into whisky, and well rub the 
place marked ; theu iron on the wrong 
side, taking care to put a piece of 
damp cotton cloth between the iron 
aud silk, and iron on the cotton cloth, 
which will prevent the s ilk assuming 
a shiny, glazed appearance. (3) lYash 
clean, and take every particle of soap 
off, then put the hueu into a galvamsed 
bath or tub full of clean cold water, 
piocure a little chloride of hme, and 
tie it up in a muslin bag or piece of 
muslin, ilissolve the lime m lukewarm 
water by squeezing the bag, then pour 
the water among the clothes, Stir 
and leave them for 24 hours, but do 
not put too much lime, or you ^vill 
rot the clothes , then well rinse in 
clean cold water, 

MUh and Coffee . — These stains are 
very difficult to remove, especially 
from light-coloured and finely-fluished 
goods. From woollen and mixed 
fabrics, they ore taken out by moisten- 
ing them with a mixture of 1 part 
glycerine, 9 water, and J part aqua 
ammonia. This mixture is apphed 
I to the goods by means of a brush, and 
allowed to remain for 12 hours (occas- 
ionally renewing the moistening). 
After this time, the stained pieces ore 
pressed between cloth and theu rubbed 
with a clean rag. Di’yiug, and, if 
possible, a little steaming, are generally 
sufficient to thoroughly remove the 
stains. Stains on silk garments which 
are dyed with delicate colours, or 
finely finished, are more difficult to 
remove. In this case 6 parts glyceime 
j are mixed with 5 parts water, aud J 
part of ammonia added. Before using 
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this mixture, it should be tried on, 
some part of tho garments where it 
cannot be noticed, m order to see if 
the mixture will change colour. If 
such is the case no ammonia should be 
added. If, on the contrary, no change 
takes place, or if, after drying, the 
origmal colom* is restored, the above 
mixture is applied with a soft brush, 
allowmg it to remain on the stams for 
6 or 8 hours, and is then rubbed with 
a clean cloth. The remaining dry 
substance is then carefully taken ofF 
by means of a knife The injured 
places are now brushed over with clean 
water, pressed between cloths, and 
dried. If the stain is not then re- 
moved, a rubbing with dried bread 
will easily take it off. To restore the 
finish, a thin solution of gum arabic, 
or m many cases beer is preferred, is 
brushed on, then dried and caiefully 
ironed. By careful manipulation these 
stams will be successfully removed. 

Painty Varnish and Jiesuu — (1) For | 
white or coloured cotton and woollen ' 
goods, oil of turpentine or benzine, fol- 
lowed by soapsuds. For silk, benzine, 
ether, soap ; hard rubbing is to be 
avoided. For all kitSds of fabrics 
chloroform is beat, but must be cai'e- 
fully used. (2) Stains of paint or 
varnish, after being softened with olive- 
oil or fresh butter, may generally be 
I'emoved by the same means as ordin- 
ary grease spots. (3) Saturate the 
spots with a solution of equal parts 
turpentine and spirits of ammonia ; 
wash out with strong soapsuds. 

Stearin, Sperm Candles .— all 
kinds use 95 per cent, alcohol. 

Tannin, "Walnut Shells . — White cot- 
tons and linens, Javelle water (liquor 
Bodee chlorinatffi), warm chlorine water, 
concentrated solution of tartaric acid. 
Coloured goods or silks, chlorine water, 
diluted according to the tissue and 
colour, each apphcation to be followed 
by washing with water. 

Twr, A^e Grease . — White cottons 
and linens, soap, oil of turpentine, and 
water, each applied in turns. Coloured 
cottons and woollens, first, smear with 
lard, rub with soap and water, and let 


it stand for a short time ; then wash 
with oil of turpentine and water, 
alternately. Silk the same, uamg 
benzine instead of turpentine, and 
dropping the water from a certain 
height on the under side of satui. 
Avoid rubbing. 

Stills. — Cai'lea recomniends the use 
of carbonate of ammonia as an effective 
means of cleansing the worms of stills. 
The carbonate of ammonia is mixed 
with water in the still, and, being 
slowly carried over m the gaseous 
condition with the vapour of water 
during distillation, it penetrates to 
every part of the apparatus attacking 
resins, fatty bodies, sulphuretted pro- 
ducts, etc., and after about an hour 
only a perfectly inodorous limpid water 
flows from the worm 

Stonds. — To remove grease from 
atone steps or passages, pour strong 
soda and water boiling hot over the 
spot, lay on it a httle fullers’ earth 
made into a thin paste with boiling 
water, let ib remain all night, and if 
the grease be not removed, repeat the 
process. Grease may sometimes be 
taken out by rubbing the spot with 
a hard stone — not hearthstone — using 
sand and very hot water, with soap 
and soda. 

Staffed Animals {and sec Fvns). 
(1) Give the animal a good brasbing 
with a stiff clothes-brusli. After this 
warm a quantity of new bran in a pan, 
taking care it does not burn, to pre- 
vent which, quickly stir it. When 
warm, rub it well into the fur with 
your hand. Repeat this a few times, 
then rid the fur of the bran, and give 
it another sharp brushing until free 
from dust. (2) Sponge with white 
soap and warm water, rubbmg well 
into and about the roots of the hair, 
but avoid using an excess of water to 
soak into the stuffing, or the specimen 
will, m all , probability, never tho- 
roughly dry, and motlis and rot will 
be the result. Dry in a current of 
air os free from dust ob possible ; 
brush the fur occasionally as it dries 
(a coarse comb at first will, perhaps, 
I sepaiate the hairs bettei). Before 
Y 2 
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(11) Printers' Ink . — Pul the stained 
arts of the fabric into a quantity of 
euzine, then use a fine, rather stiff 

brush, with fresh benzine, I)ry and 
rub bright with warm water and oui'd 
soap. The benzine will not injure the 
fabric or dye. 

(12) Markiny Ink . — Dissolve 1 oz. 
cyanide of potassium in 4 oz. water ; 
this mixture is veiy poisonous, and 
should, therefore, be used with great 
caution. Moisten the stained part of 
the garment with tliis solution hy 
dipping it into it, or by means of a 
small brush ; and in a few hours the 
stain will be obliterated. (13) To a 
solution of strong cyanide of potassium 
add tt few grams of iodine. Repeated 
applications will remove any stain 
caused by nitrate of silver. (14) 
Grimm proposes the foUowiug method • 
Chloride of copper is first appUed to 
the tissue ; it is next washed with 
hyposulphite of soda solution, and 
afterwards with water. It is said that 
this may be employed on coloured 
woven cotton tissues. For wluto 
cottons and linens, dilute solutions of 
permanganate of potash and hydro- 
chloric acid, followed by the hypo- 
sulphite of soda aud clear water, are 
preferable. For cleaning the hands, 
iodine dissolved either with iodide of 
potassium, or in alcohol, is used, 
followed by aqua ammouia. 

(15) Indian Ink . — To remove a blot, 
dip a camel-hail' brush iu water, aud 
rub over the blot, letting the water 
remain on a few seconds ; then make 
as dry as you can with blotting-paper, 
then ruh carefully with indiarubher. 
Repeat the operation if uotall removed. 
For hues, circles, oto., dip the ink -leg 
of your iustrumenfcs m water, open 
the pen rather wider than the Une, 
and trace over, uamg blotting-paper 
and mdiarubber, as for a blot. Applic- 
able to drawing-paper, tracing-paper, 
aud tracing-linen. If the surface is a 
little rough after, polish with your 
nail. 

Iodine . — Stains of iodine are re- 
moved by rectified spirit. 

Lime, Lye, Alkalies . — White cottons 


and linens, wash with cold water. 
Colouied goods and silks, a weak solu- 
tion of citric ivoid apphed with the tip 
of the finger to the spot previously 
moistened with water. 

Mildew. — (1) Well mix together a 
spoonful of table salt, 2 of soft soap, 
2 of powdered starch, aud the juice of 
a lemon. Lay this mixture on both 
sides of the stain with a painter's 
brush, and then lay the article on the 
gross, day and night, until the stain 
disappears. (2) Get a piece of flannel, 
dip it into whisky, and well rub the 
place marked ; then iron on the wrong 
side, taking care to put a piece of 
damp cotton cloth between the iron 
and silk, and ii-oii on the cotton cloth, 
winch will prevent the sDk assumiug 
a shiny, glazed appearance. (3) Wash 
clean, and take every particle of soap 
off, then put the linen mto a galvanised 
hath or tub full of clean cold water, 
procure a Uttle chloride of lime, and 
tie it up 111 a muslin bag or piece of 
mushii, (baaolve the lime iu lukewarm 
water by squeezing the bag, then pour 
the water among the clothes. Stir 
and leave them for 24 hours, but do 
not put too much lime, or you will 
rot the clothes ; then well rinse m 
clean cold water. 

Milk emd Coffee . — TJiese stains are 
very difficult to remove, especially 
from light-coloured and finely-flnished 
goods. From woollen and mixed 
fahi icB, they are taken out by moisten- 
ing them with a mixture of 1 part 
glycerine, 9 water, and J part aqua 
ammonia. This mixture is applied 
to the goods by means of a brush, aud 
allowed to remain for 12 hours (occas- 
ionally renewing the moistening). 
After tliis time, the stained pieces are 
pressed between cloth and then rubbed 
with a clean rag. Drying, and, if 
possible, a little steaming, are generally 
sufficient to thoroughly remove the 
stains. Stains on silk garments which 
are dyed with delicate colours, or 
finely finished, are more difficult to 
remove Iu tliis case 6 parts glycerine 
ai-e mixed with 6 parts water, aud J 
port of ammonia added. Bof oi e ushig 
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this mixture, it should be tried on 
some part of the garments where it 
cannot be noticed, in order to see if 
the mixture will change colour. If 
such IS the case no ammoma should bo 
added. If, on the contrary, no change 
takes place, or if, after drying, the 
original colour is restored, the above 
mixture is applied with a soft brush, 
allowmg it to i emain on the stains for 
6 or 8 hours, and is then rubbed with 
a clean cloth. The remaining dry 
substance is then carefully taken off 
by means of a knife. The injured 
places are now brushed over with clean 
water, pressed between cloths, and 
dried. If the stain is not then re- 
moved, a rubbing with dried bread 
will easily take it off. To restore the 
finish, a thin solution of gum ar.ibic, 
or in many cases beer is preferred, is 
brushed on, then dried and carefully 
ironed. Bj' careful manipulation these 
stains wiU be successfully removed. 

Paint, Varnish and Jtesin, — (I) For 
■white or coloured cotton and woollen 
goods, oil of turpentine or bemdue, fol- 
lowed by soapsuds. For silk, benv.ine, 
ether, soap ; hard rubbing is to bo 
avoided. For aU. kinkls of fabrics 
chloroform is beat, but must be care- 
fully used. (2) Stains of point or 
varnish, after being softened with olive- 
oil or fresh butter, may genei-ally be 
removed by the same means as ordin- 
ary grease spots. (3) Saturate the 
spots with a solution of equal parts 
turpentine and spirits of ammonia ; 
wash out with strong soapsuds. 

Stearin, Sperm Candles . — For all 
kinds use 96 per cent, alcohol. 

Tannin, Walnut Shells. — White cot- 
tons and linens, JaveUe water (liquor 
sodiB chlorinatai), warm chlorine water, 
concentrated solution of tartaric acid. 
Coloured goods or silks, chlorine water, 
diluted according to the tissue and 
colour, each application to be followed 
by washing with water. 

Tar, Aike Grease . — Wliite cottons 
and linens, soap, oil of turpentine, and 
water, eaoli applied in turns. Coloured 
cottons and woolloiia, first, smear ivith 
lard , 1 ub with soap and water, and lot 


it stand for a short time ; then wash 
with oil of turpentine and water, 
alternately. Silk the same, using 
benzine instead of turpentine, and 
di'opping the water from a certain 
height on tlie under side of satin. 
Avoid rubbing. 

Stills. — Carles recommends the use 
of carbonate of ammoma as an effective 
means of cleansing the worms of stills. 
The carbonate of ammonia is mixed 
with water in the still, and, bemg 
slowly carried over in the gaseous 
condition with the vapour of water 
during distillation, it penetrates to 
every part of the apparatus attacking 
resins, fatty bodies, sulphuretted pro- 
ducts, etc., and after about an hour 
only a perfectly inodorous limpid water 
flows from the worm. 

Stones. — To remove grease from 
stone steps or passages, pour strong 
soda and water boiling hot over the 
spot, lay on it a little fullers’ earth 
made into a thin paste with boiling 
water, let it remain all niglit, and if 
the grease be not removed, repeat the 
process. Grease may sometimes be 
taken out by rubbing the spot with 
a bard stone — not heartbstoiio — using 
sand and very hot water, with soap 
and soda. 

Stuffed Animals {and sec Fobs). 
(1) Give the animal a good brusbiiig 
ivitli n stiff ciothoe-brush . After this 
warm a quantity of new bran in a pan, 
taking cni e it does not burn, to pre- 
vent wliich, quickly stir it. When 
warm, rub it well into the fur with 
your hand. Repeat tliis a few times, 
then rid the fur of the bran, and give 
it another sharp brushing until free 
from dust. (2) Sponge with white 
soap and warm water, rubbing well 
into and about the roots of the hair, 
but avoid using an excess of water to 
soak into the stuffing, or the speeimou 
wiU, m all probability, never tho- 
roughly dry, and moths and rot will 
ho the Msuit. Dry in a current of 
air as free from dust as possible ; 
brush the fur ocoasioiially ns it dries 
(a coarse comb at first will, perhaps, 
•sepaiate tlie hairs better). Before 
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putting it into its case, wash freely 
with benzoline, rubbing with the fur ; 
you may never dread moths, and your 
specimen will always be clean, if your 
case is propeidy made and oloaed up 
air-tight by means of paper pasted 
over every joint and crack. 

Tar-Spots, to remove. — Butter 
will remove tar-spota. Soap and 
water will afterwards take out the 
greose-staiii. 

Teapot.— (1) Fill with boding 
water and add some strong washing 
soda ; let it remam for a day or two. 
(2) Weak solution of apu'its of salt 
(hydroclUono acid) 

Textile Fabrics. — Cleaning and 
scouring arc, with dyers, divided into 
“English” and “French.” The 
reason of these two names does not 
appear, as one method is as much 
practised by each of the two nations 
as the other That knovvn as the 
English method consists in scouring 
and washing the article to be cleaned, 
with a strong solution of soap, or soap 
and pearlash, and afterwards well 
rinsing it in pure water. Tins is the 
only thorough method of cleaning, 
and should always he adopted when 
the fabric is much soiled and dirty. 
For cleaning carpets and hearth-rugs, 
the English method is divided into 
thorough cleaning and dry cleaning. 
The difference between these two con- 
sists more in the manner of carrying 
out the several operations than m the 
processes themselves. In dry clean- 
ing, wheii once the operation has been 
commenced it must ha continued 
until the fabric — carpet or rug — ^is as 
dry as it can be got by rubbing with 
dry cloths ; and care must also be 
taken that the liquor does not soak 
through and wet the back. In 
thorough cleaning, the carpet is 
saturated with the soap liquor. French 
cleaning is done \vith camphine, and 
is especially applicable for silks or 
satins which are not much soiled ; as, 
if used with care and despatch, it will 
not injure the most delicate colours. 

Cleaning with Benzine . — Scouring 
with benzine has proved to be one of ' 
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the best methods, since the end is 
accomplished without shrinkage or in- 
jurious effect upon the colour or finish, 
so that the garments need not be taken 
apart, nor lace or velvet trimmings be 
taken off, while with men’s clothing 
it is not noticeable that they have been 
washed. The articles, freed from dust 
and dirt by beating them while dry, 
are thoroughly moistened with ben- 
zme in a tmned-copper or stoneware 
vessel, and well squeezed in it with 
the hands ; silk pieces, ribbons, aud 
heavier portions that may require it 
being brushed well on a zmc-covered 
table supphed with a tube beneath for 
re-collectiug the ben'idiie. The deepest 
stains are marked and treated more 
thoroughly. The articles are similarly 
treated iu a second bath of benzine, 
and then carefully dried in a centri- 
fugal machine for 10 to 16 minutes, 
the henzine being re-collected in a 
v^sel beneath. On removal from it 
they are smoothed out and hung in a 
warm drying-room, with access of air. 
It will require 10 to 12 hours after 
they arc dry to remove the odour 
completely. Since benzine acts prin- 
cipally upon fatty matter, stains of 
slJ’eet mud, meal, etc., may remain, 
and must be removed by gently rub- 
bing with a* soft sponge dipped m cold 
water to which a little alcohol has 
been added, and then drying with a 
soft silk cloth. Sugar, champagne, 
and egg stains are also removed with 
cold water, aud the colour is brought 
up again with a little acetic acid and 
alcohol in water, the spots being well 
rubbed out. Blood spots are treated 
similarly In all these cases the 
formation of marginal stains around 
the spots must be prevented by 
thorough use of the soft sponge and 
soft silk cloth. An article that still 
retains decided stains is brushed with 
a cold decoction of soap-bark, to which 
some alcohol has been added, and is 
then rapidly passed through water, 
and then through water slightly 
acidulated with acetic acid, and dried 
rapidly. Kid gloves are well rubbed 
with the hands, separately, in benzine, 
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and each finger well rubbed on a 
sti etcher -with a rag, and after being 
blown out are hung up to dry. Articlos 
treated with benzine need but little 
subsequent flniahing, and this may be 
accomplished by applying a solution 
of gum arable in water, and a little 
alcohol, uniformly with a rag, and 
ironmg Portions of coats tlmt have 
been taken apart need simply to be 
stretched and moistened uniformly 
with alcohol, and allowed to dry 
rapidly. Heavy cloth, velvets, etc., 
after being well steamed, are treated 
on the wrong side with so little dross- 
ing (best of tragacanth) that it does 
not go through, and are then placed 
on the finishing frame or warm drum. 
White furs and angora tassels are 
passed immediately from the benzine 
through pulverised clmlk, and allowed 
to dry, and are then beaten out, when 
the leather wiU remain elastic and the 
fur look well. Benzine that has be- 
come turbid by use may be purified 
by stirring 10 drops of oil of vitriol 
thoroughly into about 2 buokotfuls of 
it, and allowing it to settle. T/ie 
operation must, of course, not bo con- 
ducted nea/r the lamp or Jlrc, on account 
of the oombustibiiity of benzine. 

Apparatus . — Board required for 
oleaiiiiig with Campliiue. — The scour- 
ing board for Preuch cleaning ought 
to be 6 ft. long mid 3 ft. wide, and 
should be made of 1-in. American pme, 
free from splits and knots, and planed 
very smooth and level. One aide of 
tins board is covered with green or 
drab baize, stretched very tight and 
smooth, and fastened to the edges by 
tinned-tacks. Besides this board will 
be required 3 silk-scouring brushes, 
of different degrees of hardness — tliese 
should be bought of a dyers' brush- 
maker ; a large sponge, some clean 
pieces of flannel, and some clean ludia- 
oottou cloths and sheets. 

Camphino is a variety of spirits of 
turpentine, and is obtained from the 
Pinus australis of the Southern States 
of America. It is sold m sealed tin 
boxes or cans, eonlaiiung 1 qt., 2 qt., 
or 1 gal. each, and can bo obtained at 


almost any oil shop or drysalter’s. 
"Wlieu it 18 too dii’ty for further use, it 
is taken back to the shop at which it 
was purchasedand exchanged foreloan ; 
one pint of clean camphine being given 
for each quart of that which is dirty. 

Common Sour is prepared b}' stirring 
into clean water sufficient oil of vitriol 
to make it taste sharp. The vitriol is 
to be bought at a drysalter’s, not at a 
chemist’s. 

Dryimj. — Dresses, and all coloured 
\ fabrics, should always be dried in the 
shade, and never in the sunshine ; for 
the best colom's are sure to fade, if they 
are exposed to the glare of the sun, 
and more especially will they do so 
when wet. 

Frame for fmishimj SilTcs, etc , — This 
consists of a frame, made generally of 
oak and iron, on which the sflks are 
stretched before sizing ; and is so 
constructed that a pan containing 
burning chaicoal may be run baok- 
waida and forwards under the silk to 
dry it. 

French Board, for finishing Bilks, 
etc . — Have a deal board, about 4 ft. 
0 in. long, 2 ft. wide, and 1 in. thick. 
Cover this board loosely with fine green 
or drab baize, well tacked to the edges 
of the board, and then stufl’ it with 
wool from both aides, until it is very 
tight and smooth. When stuffed, it 
should bo slightly raised along the 
ccutro of its length and slope off 
towaixls each side. To use this board, 
take a width of the silk or satin whioh 
has been cleaned, lay it flat and smooth 
on the baize, and then sponge it care- 
fully all over with a mixture of size 
and water. When this has been done, 
pin down fii-st one end and then the 
other, and also the two sides. The 
silk is to be well stretched while being 
pinned, and the pins are to be put in 
about 1 in. apart. Rub tlie face of the 
silk once more with a damp sponge, 
and then dry it before a clear fire. 
When dry, uiipiii and take it off the 
board, and it is finished. 

Hot Stove . — A hot-stove room is the 
best place in which to dry work which 
has been cleaned with camphine ; and 
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the hotter the room is the sooner will 
the Bmell of the camphine be expelled 
from the fabrics, 

Iram . — The best kind of iron to 
use for ironing di'osses, ribbons, etc., is 
abox iron, on account of its cleanliness. 

Pegs are pieces of wood, firmly 
fastened into the walls of the dye- 
house, at a height of 6 ft, from the 
floor, and projecting from the wall 
aboutl8m,,audarBplac0dat intervals 
of about 2 ft. Ai'ticles which have 
hcon cleaned or dyed are put on these 
pegs to drain, Whenoleaningcurtams, 
dresses, or other similar articles, the 
kettle or tub is always stood under one 
of these pegs For domestic use, a 
plain deal horse, made like a towel- 
horse, may be substituted for these 
pegs. 

Puncher . — This instrument is used 
for beating or punching those articles 
which are too heavy to be taken in the 
hands and rubbed. It consists of a 
rather heavy mallet-like block of hard 
wood, fixed to a long tapering handle. 

Size for Coloured Sonnets — Break 
up 1 lb, of the best glue, put it into a 
vessel with 4 qt. of cold water, and let 
it soak for not less than 12 houi'S. 
Then pour it, water and all, into a 
saucepan, and put it over the fire to 
dissolve. Keep it well stirred, and be 
careful not to let it boil. When it is 
all well melted, strain it into an 
earthenware pan, and use it while it 
IS scalding hot. The bonnets as they 
are taken out of this size must be 
sponged as dry os possible, and the 
shape regulated, and then hung up to 
dry. Tills quantity is sufficient for 
12 bonnets. 

Soap, — The best kind of soap to use 
is Feild’s oil soap. This kmd has no 
unpleasant smell, and does not congeal 
after being dissolved. Mottled soap is 
the next best kind, but it requires to 
be used while warm to get it well into 
the work. The groat drawback to its 
use is, that after being dissolved, if it 
is allowed to cool it congeals, and 
therefore it is not suitable for cold 
scouring and cleaning. Soft-soap, 
winch IS made from fish-oil, is not fit 


for general use, on account of the fi.shy 
smell lemaining in the work. 

Starch.— Mix a quartern of the best 
flour with cold water, and when it is 
well mixed pour on it two pails of 
scalding water, and put into it 2 oz. of 
beeswax Now set it to swim in a 
copper of boiling water for J hour, and 
stir it occasionally. Take it out of the 
copper and strain it into a clean vessel, 
and when cool it is ready for use. 
Tins IS for starching articles which are 
to he friction-calendered or glazed. 
The best starch for dresses, and for all 
domestic uses, is the Glenfield starch. 

To Handle is to pass the work from 
one hand to the other, by the selvage, 
keeping it under the liquor all the 
time. 

To Sheet-up. — 'To rub dry with 
sheets. 

Water. — All water used for cleaning 
or scouring, whether hotoroold, should 
be quite pure and clean. 

Ancient Tapestry . — Dissolve a bar of 
soap in 1 gm. boiling water ; when 
cold put 1 qt, of this dissolved soap 
into 1 gal. cold water Have ready at 
band some pieces of soft flannel, a soft 
brush, a piece of washleather, and some 
clean, dry sheets. First well brush 
with a hard, long-haired olothes-brush, 
taking cme to remove all the dust from 
the corners ; for this latter purpose it 
18 better to use a small pointed brush 
and a pair of bellows. H the tapestry 
is on the wall, begin to clean it at the 
top, but do not clean more than 1 sq. 
yd. at a time. Dip a piece of flannel 
into the soap liquor, squeeze it out 
gently, and well rub it mto the tapestry 
to make it lather, and well brush with 
a soft brush. Then ivring the flannel 
out of the soap liquor, and dry the 
square with the soapy flannel and the 
washleather, and afterwards dry with 
the sheets. The tapestry is to be dried 
with the soap in it, for on no account 
must it be rinsed. Dissolve 4 oz. tar- 
taric acid in a pint of boiling water, 
and put it into a pan containing 2 gal. 
cold water. Dip a clean sponge into 
this acid water, squeeze it, and then 
well rub it into the spot you have just 
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cleaned and dried. When this has 
been done, it must be again well diied 
with the sheets before beuig left . And 
so proceed, 1 aq. yd. at a time, until 
the whole is cleaned. The soap liquor 
must be thrown away, and a fresh lot 
mixed as often as it becomes dirty. 
When the tapestry has all been cleaned, 
and it is quite dry, take a lump of 
pipeclay and well rub it uito it, and 
thenbruab it with a clean clothes-brush. 
This last process takes out the soap 
and spirits, and also brightens the 
colours. Keep a good fire in the room 
while you are cleaning the tapestry. 

Carpets . — All carpets and hearth- 
rugs, whether intended fur dry or 
thorough cleaning, must first be well 
beaten, and swept or bruslied wth a 
hiu-d broom. A carpet, to bo properly 
beaten, should be hung on a stout line, 
tlie wrong side outwards, and well 
beaten by two or more persons, accord- 
ing to its size, some standing on one 
side and some on tlio other. The 
sticks used should he pliable, and well 
covered at the ends ivith cloth in the 
form of a knot in order to prevent 
the carpet being torn or tho seams 
split by the sliarp euds of the sticks. 
Afte? being thoroughly beaten on the 
wrong side, the carpet should be 
turned and treated in tiie same 
manner on the right side. 

Dry Cleaning. — Have leady a uum- 
bor of dry course cotton or linen cloths, 
some coarse fiauuols, and ono or more 
laige pieces of coarse sponge ; two or 
more bard serubbiug or scouring 
brushes, some large tubs or pans, and 
pails, and also a plentiful supply of 
both hot and cold water. 

First take out all grease spots ; this 
may be eifec.ted in several ways. Well 
rub the spot with a piece of liard soap, 
and wash out with a brush aud cold 
water, and well dry each spot before 
leaving it. 

Or use, instead of the soap, a mix- 
ture of fullers’ earth, gall, and water, 
well rinsing and drying each spot as 
before. When this has been done, tho 
carpet may be cleaned by one of the 
tliiee following methods . — 


(1) To T)i-y Clean with Soap Liquor. 
— Cut up a bar of soap aud dissolve it 
over a fli’e m 2 gal. water. Put 2 qt. 
of this dissolved soap into a pail of 
warm water. Dip a scrubbing brush 
into this soap b'quor, and scour with 
it about 1 sq. yd. of the carpet ; be 
careful not to let the liquor soak 
through to the back. '\^en this 
piece is thoroughly cleaned, rub the 
soap well out of it by means of a coarse 
fiamiel or sponge, sucking up all the 
wet and dirt made by the brush , ruise 
the flannel or sponge frequently in 
waiTQ water. Now take a clean sponge 
and dip it uito a pail of common sour, 
sipieeza it out, and then rub tho sour 
well into the part jUst cleaned and 

I rinsed. Rub as dry as possible with 
clean coarse cotton or linen cloths 
before proceeding with the cleaning. 
The whole carpet is to be cleaned, 
spirited, and dried in the same 
manner, a square yard at a time. 

(2) To Clean with Gall. — Put a bag 
of very fresh bullocks’ gall into a pail 
containing 2 gal. cold water, with 4 oz. 
pcarlash dissolved in it, and well mix 
it either with a stick or your hands. 
Have ready, besides this, 2 pails cold 
water, a large sponge, a couple of 
flannels, and some dry oonrae cloths. 
Dip the brush into the gall and water, 
and scrub the carpet, a square yard at 
a time, as quickly and as carefully na 
possible. Rinse, and suck up the gall 
and dirt with a largo flannel or sponge, 
which is to be freijUGiitly rinsed in the 
pails of cold water. Well dry with 
cloths before beginning a second 
square. 

By adopting this simple process, any 
caipet, wliatcver its size, may easily he 
cleaned on tho floor , the process is 
especially useful when the carpet is not 
very dirty, or when it contains dehoate 
colours, as the gall cannot possibly 
injure them. The only ohjeotion to 
tto method is that when cleaned with 
gall there is often a disagreeable smell 
left in the carpet ; but if the gall be 
obtained from a fresli killed bullock, 
aud the carpet, after cleaning, be bung 
for a few hours in a curreut of fresh 



aiTj the whole of this smell ■will go 
off. 

(3) To Clean with Ammonia. — Dis- 
solve in a small pan 4 oz. pearlash m 
hot water, and mix with it 1 gal. am- 
monia, which must be obtained from a 
drysalter, not from a chemist. Dip 
a sponge or coarse flannel into the 
ammonia, take it out rather wet, and 
well rub it into the carpet, then dip 
the scouring brush into the liquor and 
well scour the part alieady sponged os 
quickly as possible. The dirt and am- 
monia must then be sucked up in the 
sponge or flannel, and the part well 
(hied with flannels and cloths before 
proceeding with the next. Each 
square yard will take about 20 minutes 
to clean and dry thoroughly. 

This is another very simple method, 
the only objection to it being that the 
carpet will smell of the ammonia for 
some tune if it is kept in the room m 
which it has been cleaned ; it should 
therefore be hung for 3 or 4 days m 
the open air or under an open shed, 
taJeing care, however, that it does not 
get wet. 

In dry cleaning, special care must 
be taken not to allow the liquor to 
soak to the back of the carpet or rug ; 
and also that, before commencing, the 
floor or board on which the operation 
is conducted, is perfectly diy. A 
good fire should also he kept in the 
room during the whole time, as much 
of the success of the operation depends 
on rapid drying. 

Thorough cleaning, (a) Lay the 
carpet on a stone floor, having a fall of 
about 6 m., so that the soap and water 
may drain off as used, and well scour 
with a long-handled scouring brubli, 
using the dissolved soap liquor in the 
manner described in the first process 
for dry cleaning. When well scoured 
all over, scour out the soap and dirt 
with plenty of cold water, fold and 
lift on to pegs to drain. While the 
carpet is draining, sweep and well rinse 
the flags ; and then lay down the 
carpet, and well rinse and ecoui’ it a 
second time with plenty of cold water 
Refold and hang on the pegs to dmin, 


and again well rinse and sweep the 
flags. This must be repeated until all 
tlie soap and dirt have been got out of 
the carpet ; it must then be hung on 
the pegs, and the floor once more swept 
and rinsed. Have a tub or other vessel 
contoiuing 12 pails cold water, aud 
stir into it ^ pmt oil of vitriol , spread 
the carpet evenly on the floor, and, 
with a pivil, pour tliia sour carefully 
all over the carpet, and well work it 
in with a carpet broom. This, which 
is a very imporUint process in carpet 
cleaning, must be pei formed with care 
and attention to the colom’s, especially 
when there are greens and blues. 
When done, fold up the ctiipet very 
smoothly and put it on the pegs to 
drain, and afterwards dry as quickly as 
possible, either in a hot room or, on a 
dry day, in the open air. 

(h) Have a board 3 ft. wide and 
12 ft. long, so that two persons can 
work at it at the same time. Place 
tlus board on trestles, or horses, 3 ft. 
liigh, aud on the ground underneath 
it place other boards, on which to drop 
the carpet os the scouring progr eases, 
Place the caipet smoothly on the 
scouring board, face upwards, and well 
scour with hand-scouring brushes, 
using the soap liquor as before. When 
this length has been scoured, pull the 
carpet towaids you, and let it drop 
smoothly on to the boards at your 
feet, and then scour the second width 
in the same manner ; and so proceed 
until the whole carpet has been scoured. 
Then fold it up and put it on the pegs 
to drain, aud clean away all the soap 
and dirt from the boards and floor. 
Place the carpet on the scouring board 
as at first, and well scour out the soap 
and du’t with plenty of cold water ; 
fold up the carpet aud put it on the 
pegs to dram, and again rinse the boards 
and floor ; and so contmuc until all 
the dirt and soap have been got out 
of the carpet. Then well clean the 
scouring board, the boards at your 
feet, and all places about tliem Put 
the carpet once more on the scouring 
hoard and finish with the sour as 
directed for the first method, well 
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scouring it in breadth ))y breadth. • 
Drain and dry as ))efore. Carpets I 
cleaned in this maniiei will look and 
wear as well as when they were new. 

(c) Fiist take out all the grease 
spots with a mixture of fullers’ earth 
and gall. Dissolve 1 lb. pearlash m 
boUmg water, put it into a tub with 
6 pails of cold water, and then well 
mix into it 2 large gall bags, which 
should be very fresh ; this will bo 
sufficient to clean a carpet containing 
about 30 sq. yd. Spread the carpet 
either on the flags or on the scourmg 
board, and use tliis prepamtion in 
exactly the same manner as you would 
the dissolved soap liquor ; scouring, 
rmsing, spiriting, and di'jnng the carpet 
just the same. 

Never attempt to clean the back of 
any carpet, as the backs are sure to 
get clean with cleaning the faco. 

Cloth . — Cloth trimmings often be- 
come soiled, and unless cleaned, the 
appearance is impaired. Benzine and 
naphtha are used with success for this 
purpose upon grease spots, but when 
there is no grease, the materials fail, 
and are likely to produce bad results, 
o^vmg to the oil that is contained in 
them. To remove the oil place a 
quantity of benzine in a bottle and 
drop into it a little oxalic acid ; this 
will carry with it to the bottom of the 
glass all the oil remaining in the ben- 
zine, leaving the gi’eaterpart perfectly 
piu’e. After standing for an hour or 
two, carefully pour off the clear fluid 
on the top into another bottle, and it 
will be ready for use 

Curtains, lied Fw'nitii/re, eto . — 
Chintz. — Prmted or chintz curtains 
do not require to be unpicked or uu- 
liued for cleaning and glazing ; but if 
they are to be friction-calendered, they 
must be unlined and taken apart in 
breadths. Lined furnitures, as sofa, 
chair, or ottoman covers, and hangings 
which have nut been unpicked, must 
have a strong and good starch, wliich 
will require to be well worked into 
them. Unlined furnitures audlinings, 
which are to bo friction-calendered, 
will only require to be carefully passed 


through a tluu starch , if, howaver, 
they are to be glazed, they will require 
the strong .starch the same as the lined 
furmtuie. If dried before being 
starched, all kinds of furniture will 
take one-fourth less starch, and will 
also be much stiffer than if starched 
while wet. Furmtiu'e which is to 
be fiiction-caleudered must, after 
Btiuching, be wrung across the width, 
and the ends and edge-s well sliakeu 
out and pulled straight ; and they 
should afterwards be hung up very 
straight by the ends. 

To clean the fm*mture ■ Dissolve a 
bar of soap in 4 gal. boihng water. 
Put 1 J gal. of this soap liquor into a 
vessel containmg 4 pails of cold water. 
This is called the first liquor. Into 
another vessel put the same propor- 
tions of cold water and dissolved soap, 
for the second liquor ; and put the 
remaimng gallon of soap liquor into a 
third vessel containing 4 p^s of cold 
water. This is the thin soap liquor. 
Put youi furniture into the first soap 
liquor, and well rub and punch it ; 
wring it out and put it into the second 
liquor, and well rub, punch, and turn 
it in this , then wring it out again 
and pass it into the third or thin 
liquor to finish, and give it a clean 
water diicctly after. Now well rinse 
it through 3 lots of moderately warm 
water to take out all the soap ; and 
afterwards starch by well working the 
starch all through it. WTien this has 
been dope, ivell shake it and fold it 
neatly ; when dry, send it to the 
calico glazers to be finished. 

When the furnitui’e is to be friction- 
calendered, first well punch the pnnt 
in a tub of clean v^'ater, and while the 
print is di’aiuing, well punch the lining 
in the same water, and repeat this with 
a second tub of water. The furniture 
is then to be cleaned, rinsed, and 
starched, as above directed ; excepting 
that the print is to be passed first 
through each soap liquor and rinsing 
water, and through the starch and the 
lining is to follow in the same order. 

Damasks. — Dissolve 6 lb. soap in 
8 gal boiling water and in another 
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Teasel diasolve 3 lb. best pcarlaah iu 
2 gal. boiling water. First clean the 
curtains, one at a time, in two lots of 
clean water, well working them, iu each 
water ; theu fold them up smoothly, 
and put each curtain on a peg by itself 
to dram. Put 6 pails warm water into 
a tub, and into this put 2 qt. nf the 
pearlash hquor and 2 gal. of the soap 
liquor. Put one of the curtains into 
this liquor, and well work it with the 
puncher for 10 minutes, then fold it 
up and put it on a peg to drain, and 
treat the other curtam exactly in the 
same manner. Now throw this liquor 
away, and make up a second lot with 
the same proportions os the first. 
Pass the curtains through this in the 
same manner as before, letting the one 
which was second be first this time. 
Put this liquor into another vessel and 
make up a third lot, and wall work the 
curtains in this as before Empty this 
liquor into the vessel containing the 
last, and mix another lot Punch the 
curtains in this as before, one at a time, 
for 10 minutes, fold up and put on the 
pegs to drain, and they are ready for 
spiriting. Rmse yom' tub and put into 
it 12 pails of cold water, and into this 
stir J pint of oil of vitriol. Open your 
first curtail! and well handle it in this 
spirit water for 10 minutes, then fold 
and haug up to drain. Stir another 
J pint of oil of vitriol into this same 
water, and treat the second curtain m 
the same manner as the first. Now 
throw this spirit water away, well rinse 
the tub, and fill it with cold water 
Hinss the first curtain in this, then 
throw away the water, refill the tub, 
aud rmse the second curtam. Fold 
them up smoothly, dram them, and 
they are ready for drying. To dry 
these curtains properly they must be 
hung up in a warm room by the ends, 
the middle hanging down. This is of 
great importance aud must be attended 
to, for if they are not dried straight, 
they cannot be re-made straight, and 
oousequently will not hang again like 
new. After drying they are to be 
well shaken and picked out, and then 
sent to the pressers to be finished. 


The proportions and quantities here 
given are for a pah’ of curtains, each 
containing 20 sq. yd, 

Worsted-aiul-Ootton Oamaalcs are to 
he cleaned exactly in the manner 
described above, excepting that after 
being spirited and rinsed, and before 
being pressed, they must hove a water 
starch to make thorn look strong and 
well when finished. 

SilkDamruiks. — I5i8Bolve21b. Feild’s 
soft-soap iu 2 gal. boiling water, and 
wivUe it is getting cold get ready your 
silk-soouring brushes and scouring 
boai d. Have 3 vessels, each containing 
6 pails of cold water for riqsiug, aud a 
fourth, containing the same quantity 
of water, into which sufficient oil of 
vitriol has been stirred to make it taste 
sour ; also a kettle, cnutainiug 4 pads 
of water for a soap liquor. Put 1 qt. 
of the soft-soap hquor into a pail of 
cold water, dip one width of the 
damask into this, then put it on the 
scouring board, the wrong side up, 
pour some of the dissolved soap on it, 
ond well brush with the silk-soounag 
brush. Tins must not occupy more 
than 5 mmutes. Turn it and clean 
the right side quickly with the brush 
and mors of the soft-soap. Now take 
it off the board and pass it thi'ough the 
fii’st soap liquor, then through the tliin 
liquor, the rinsing waters, and the 
spu’it water ; well handling it m the 
spirits for 2 minutes. Wring it, fold 
it up, aud dry ; and so proceed for 
each -width, the quantities here given 
bemg sufficient to clean about 10 sq. 
yd- After drying, they must be 
damped, brushed, and ftamed, and 
sent to the pressers to be finished. 

Silk Damasks may also be cleaned 
with campliino, iu the folloivmg man- 
ner ; Weil shake and brush the cur- 
tains, and take the widtlia apart. 
Have ready the camphiue board, 
brushes, aud sheets. Put 1 gal. cam- 
phine uilo au earthenware pan that 
will hold 4 gal. Put iu a width of the 
damask, and handle it in the camphiue 
until it is well soaked, which will be 
in about 2 minutes ; then fold it up 
and lay it on a peg over the 23au so 
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as to catch tho lit^uoi which chaina wring it over the tub ; put it back 
from it. Now put it on the Hcoiinnj' into the same liquor, and again weh 
board wrong side up, and hiunh it Work it for a minute, and thou well 
well then tmui up the right side, iiiiil wring it on a peg over the tub. Now 
do the same with it. Pass it again treat it in the same manner m the 
through the campliiue, fold it up, second hquor, then put it into the 
squeeze out of it as much of tlie cam- third or thin soap liquor, and when it 
plmie as possible, and lay it on the peg has been well worked in this, hanrlle 
over the pan. Now turn your hoard it directly out of the soap into the 
the wood Bide upwards, and put your spiritiiig, wring it out on a peg, put it 
sheets on it. Then sheet-up the width hick into the spirits, and again well 
which you have just cleaned, using one handle it for about a minute, and 

sheet after the other until it w quite then put it to dram. Throw away 
dry ; then brush it well on both Bide.s, the first soap liquor, ruise the tub, 
and 'hang it up to ah' and take oil _ llie and put into it 10 pads of oold water 
smell of the' camphme. Each widtli and it teacup of oil of vitriol. Well 
of the curtain or furniture is to tie haiidfe the curtain m this, wring it 
treated in exactly tho same maimer out, return it twice to the same liquor 
as above. When di-y they are re.idy and then hang it on to the pegs to 
for drCBBiiig. . drain. Empty your tub and make up 

Mix 1 teaoupful of parehnieiit .size a second spu-it water, with J teacup of 
with 4 qt. oold water. Frame the oil of vitriol in 12 pails of water, well 
damask and carefully wet all over work the curtain m this, and after- 
with tills by means of a uloaii sponge, wards put it to dram. After it baa 
and dry immediately with thoeluivcoal drained well, di-y it with clean sheets, 
fire. Afterwards send them to the and then hang it in a warm room 
pressers to ho finished. Some dyers to finish drying, inieii dry, damp, 
and oloaiiors prefer damping, hi utihing, brush, and send to the pressers to be 
and caleiicleriiig as a finish for this finished The sheeting-up should be 
work , while others fiwmo or roll it carcfuUy performed, and must on no 
only. But tlus will all depend oil tho aooount be omitted, as the whole 
quality of tho woik and the dressing. safety of the colom-s depends on this 
Kapidity of operation is of great im- operation. Each curtain is to be 
portanco in this method, for it the cleaned in the same manner, and will 
operator he a dawdler the work is take about 6 sbeeta to properly dry 
sure to sutier. Eiudi width, from tho it; but with each fresh em’^in the 
time it is put into tho eampliino until second soap liquor is to b^iised as 
it is hung up to air, sliouhl not on any the first, and a fresh lot mixra for tho 
account take more than 1 fi minutes. second iiquoi . 

Sillc-and-Woratcd, ur french Da- Murcens are to be cleaned, rinsed, 
inasA's. — To clean a curtain, or other and spirited, exactly as first described 
furniture containing about 10 sq. yd. for damasks. When sent to the pres- 
Disaolve 3 lb. soap in 8 gal. boiling sera, moreens may bo finished in one 
water ; have ready 3 tubs, eneh con- of tho four following ways, plain, 
taining 6 pails cold water, and into watered, embossed, or with satin and 
the first and seeond put 1 imil of the watered sfripes, the charge per yard 
dissolved soap, and J pail into tho being about the same for each method, 
third. Put into a large kettle, or Tidni/rct or Tahbarcrt . — Tliis may 
other vessel, 0 jiails cold watei, and be cleaned and finiBhed m the same 
well stir into it ^ teacup of oil of iiiannor us doaeribed for sillc damasks, 
vitriol. excepting that when it is sent to the 

Put tho curtain into tho first soap pressers it is to be watei ed mstciid of 
liquor, and well work it for 1 niiniito, hot-pressed 

then take it up by tho selvage and To clean with oamphine • Have your 
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board, brushes, and drying cloths all 
ready, and put J gal. camphme into 
each of 2 earthenware pans that will 
hold about 2 gal. each. Well shake 
and brush the curtains, take out the 
linings, and take them apart. Put 
one width into one of the pans of 
oamphine ; when it is quite soaked, 
take it out and lay it on your board, 
wrong side up, and well brush it with 
the camphiiie ; turn it and treat the 
right side in the same manner. Now 
pass it again through the first liquor, 
and then through the second, letting 
it drain on a peg over the latter for a 
minute. When it has drained suf- 
ficiently, sheet it up, dry with the 
cotton or hnen cloths, then brush it 
with a diy brush, and hang it up to 
air and take off the smell of the 
oampliine. Each width is to be cleaned 
in the same manner, using fresh cam- 
phine as often as necessary. When 
all have bean dried, put them for o 
few minutes between some damp 
sheets, then take them out, brush, and 
rub them, and send to the pressers to 
be watered, 

Sutin . — Have 2 clean stoneware pans 
that will hold about 2 gal each, and 
into each pan put 2 qt of oamphine 
Shake and well brush the ourtaiiis aud 
take them apart. Put one width of 
the satin into one of the pans of cam- 
phiue, let it well soak through, and 
then dain it on a peg over the pan for 
about aWmute. Now put it on the 
board, cue wrong side up, aud weU 
brush it with a soft brush, occasionally 
wetting the brush in the camphiue. 
When the wrong side has been cleaned 
all over, turu the right side up, and 
clean it with the brush in the same 
manner ; and aftenvards pass it through 
the first liquor, and theu through the 
second, and well drain it. Now turn 
your board the plain side up, lay the 
width on it, and well dry With the 
cloths. After it is dry, brush it, first 
on the wrong side and then on the 
right side, with a dry brush, and then 
hang it up to air and take off the smell 
of the oamphine. Each width is to be 
cleaned in the same manner, using clean 


camphiue as often os required. Satins 
are generally finished in the frame in 
the manner described for sUk damasks, 
and afterwards sent to the calender. 
Another very simple way is to shghtly 
damp them between clean sheets, then 
brush them, and send to the pressers 
to be finished. 

Satin and, flowered velvet may be 
cleaned dry by mixing a quantity of 
fine dry breadcrumbs with a little 
powdered blue, and rubbing this on 
with a piece of soft material or flannel 
Shake, and clean off with a clean, soft 
cloth or brush. Wliite goods may be 
treated in this way. 

Satins may also be cleaned, di'ied, 
damped, brushed, framed, andfiiiished, 
exactly as described for silk damasks. 

Taimny Lining. — (1) Dissolve 1 bar 
of soap in 4 gal. boding water ; have 
3 vessels, each containing 2 gal. cold 
water Into the first of these put 2 
gal,, mto the second IJ gal., and into 
the third 1 gal. of the dissolved soap. 
Tack the widths of linmg together, 
end to end, and then put it into the 
first soap liquor, work it well in 
this, then put it into the second 
liquor, and again well work it. Now 
put it into the tliird liquor, handle 
it well in this, and afterwards put it on 
a clean peg to drain. Put 8 gal. cold 
water into a clean vessel, and stir into 
it one tablespoonful of oil of vitriol ; 
handle the linmg in this spirit water 
for 6 minutes, take it out, and rinse it 
in one lot of cold water for about a 
minute. Now dry it, and when dry 
have it re-glazed on the wrong side. 
(2) Mix together the crumb of a stale 
loaf and a quart of silver sand, and 
damp the nuxture with camphiue. Put 
a dry width of the tammy on the 
scouring hoard, and well work this 
mixture into it, on both sides. Then 
shake it and brush it, and it is cleaned. 
Again damp the mixture of bread and 
sand with a little fresh oampliine, and 
clean the next width in the same 
manner. And so proceed for any 
number of widths. (3) Tammy lining 
may also be cleaned with oamphine, in 
the manner directed for taharet ; hut a 
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flanuel should be used to rub out the 
dirt instead of a brush. 

cleaned by either of these last 
two methods, the tammy will not often 
require re-glazing, unless it was very 
dirty before cleaning. But whenever 
it is necessary to re-glaze it, it should 
be done on the wrong side, 

Bullion Fringe and Worsted Fringe 
should be cleaned in the soap liquors, 
spirited, rinsed, and dried, exactly as 
directed for tammy lining. But if the 
frmge contains any spickets, that is, 
pieces of wood covered with silk, these 
must be taken off and cleaned with 
bread-crumbs and camphine, or, if 
necessary, sent to the fringe makers to 
be re-covered. 

Bulhon Lace and Oimp are to be 
oleanedincamphineand dried in cloths, 
piece by piece, m the manner directed 
for tabarets, 

Silk ourtains^ when soiled, may be 
made to look as good as new by wash- 
ing them in a liquid composed of ^ pint 
gm, 4 oz. soft-soap, 2 oz. strained 
honey, well mixed ; spread the silk out 
on a table and apply the mixture with 
a sponge, rubbing thoroughly ; then 
wash in soft water, into which thorc 
should be put 2 tablespoonfuls of (5x- 
gall to 3 gal. of water, rinse the silk, 
butdonot wringit ; hang it out smooth 
to dry, and iron when damp. 

Dresses — Silk. — Have two earthen- 
ware vessels that will hold about 2 gal 
each, and put J gal. of camphine into 
each of them. Take the sleeves off the 
dress, and the body off the skirt. 
Clean the body first, next the sleeves, 
and the skirt last. Put the body to 
soak in the first liquor, and when it is 
well wetted, lay it on the hoard, and 
well brush it with the silk scouring 
brushes, first on the inside and after- 
wards on fhe outside. Wlien this lias 
been done, put it back into the first 
liquor, and then into the second, and 
let it drain on a peg over the latter for 
about a minute, Have a clean sheet 
spread out on the plain side of the 
board, take the body off the peg, and 
lay it smoothly on this, iind well rub 
it, with clean luiha-cotton cloths, until 


quite dry. The sleeve and the skii't 
ore to bo cleaned and dried in exactly 
the same manner. Hang m a hot room 
to take off the smell of the camphine. 

This is a very qmck and easy way to 
clean a silk dress. But if it should be 
very du’ty it will be found to be much 
better to take it apart into widths, and 
toclean each width separately by either 
of the two following methods • (1) 
Dissolve 2 lb. of soap in 2 gal. of boil- 
ing water, and use when cold. Have 
4 pans, or other vessels, with 4 pails of 
cold water m each. Into one of these 
put a small quantity of the dissolved 
soap for a thin soap liquor, and in 
another dissolve J lb. of tartanc acid 
for apfriting. The other two lots of 
water are for rinsmg. Now begin and 
clean the dress as quickly as possible, 
for each width should not take more 
than 5 minutes from first to lost, or it 
will probably be spoiled. Spread the 
width, wrong side upwards, on a clean 
scouring board which is rather longer 
and wider tlmn a width of the dress. 
Pour over it sufficient of the dissolved 
soap to wet it thoroughly, and well 
brush it, lengthwise, with a soft brush ; 
then turn it and treat the right side in 
the same way. When this has been 
done, pass it first through the thin soap 
liquor, then through the two rinsing 
waters, and aftei wards well handle it 
in the spirit water, and then put it on 
a peg to drain. Now spread a clean, 
dry sheet on a dry board or table, lay 
oil it the width which you have just 
cleaned, and well dry it with clean 
cloths, and afterwards brush it with a 
dry brush Wiieu all the widths have 
been cleaned and dried they should he 
finished either in a silk -finishing frame 
or on a French board. Silks or satins 
should never be brushed across the 
widths, 08 doing so causes them to fray 
out, and spoils them for re-making. 

(2) Have 2 clean earthenware pans, 
wWch will hold about 2 gal. each, and 
put i of camphine into each. 
Take one breadth of the dress and dip 
it into the first lot of campliine, then 
spread it on the board, dip the brush 
into the camphine, and brush the 
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width as above clu'ectecl. \'\Tien this 
has been done, put it again into the 
first hquor, then into the second, and 
let it dram for a minute over the 
latter. Be sure to squeeze out aa much 
of the camphiue os possible before 
passing the width from one liquor to 
the other. Spread a clean sheet on 
the board, lay the breadth of silk on 
it, and ch’y thoroughly. And so pro- 
ceed for any number of widths. Hang 
in a hot room to take off the smell of 
the camphine. Fmish either in tlie 
frame or on the French hoard. 

Satins may be cleaned by either of 
the methods given for cleamng silks, 
also see Gnrtaim. 

Irish Poplins and Tahincts arc to be 
cleaned with camphine, in the manner 
du'eoted for Tabaret curtains. 

Lima . — Boil 1 lb. of the best rice 
in 1 gal. water for 3 hours, and when 
done pour off into a basin a sufficient 
quantity to starch the dress. Wlien 
the remamder la partially cold, well 
wash the dress with it, mthout using 
any soap, and rinse in cold water. 
Wring it well, and starch it with the 
nee water put by for the purpose, and 
dry quickly before the fii’e. When 
sufficiently dry, it is ironed with a cool 
iron, 08 it is very liable to scorch , use 
a wet cloth to damp the parts which 
may have become too dry for ironing. 
These dresses must on no account be 
allowed to lie damp, oven for an hour, 
or they will he spoiled, as the colours 
are sui’e to run. 

Alpacas, PHnied M%islins, or Piques 
may also be cleaned by this method, 
for if the operation be performed with 
care and ^spatoh, it will be found 
not to injure the moat delicate colours 

Piqu6s and Coloured Muslins. — 
French method : Make a strong lather 
with best white soap dissolved in soft 
water, and use while rather warm, but 
not hot. Wash the dress in this, but 
do not soak it previously. As soon as 
the lather appears soiled, squeeze out 
the dress, throw away the lather, and 
wash the dress again in a second lot, 
and so continue until the dress is 
thorouglily clean. Tlieu well rinse it 


in cold watei , and afterwards in cold 
water slightly blued Squeeze all the 
water out of the dress, but do not 
wnng it, and hung in a shady place to 
dry , or, if the weather be wet, dry it 
before the fire. Wlien dry, they are 
to be starched. It is in this operation 
that the failures in getting up muslins 
and piques more often occur than in 
the washing. Use a large basin and 
have plenty of starch, and dissolve m 
the starch, according to the quantity 
of it, 3 or 4 in. of composite or wax 
candle. Squeeze the starch well out 
of the dress, and while it is still wet 
put it between some old sheets or 
tablecloths, and pass it between the 
rollers of a wringing machine or under 
a mangle ; by this means all lumps of 
stai-ch will be removed. Finish by 
ironing. Piqu(is should be ironed 
on the wrong side, as hghtly as pos- 
sible. 

Fl>aivnd. — (1) To prevent shrinking 
in washing, soak the flannel for a night 
in cold water when dirty, and the next 
morning wash with curd soap in very 
lukewarm water. Don’t wiing, but 
press the water out and hang to dry. 
(2) Cleaning white flannel. Uso pipe- 
clay, which should be mixed to proper 
consistency m a pipkin ; stand on the 
fire till warm, stir with wax candle for 
5 minutes, add a modicum of soap and 
a dash of Prussian blue, and stand by 
to cool, and always use cold, laid on 
with a sponge, and diy in sliady breeze. 
For grease spots, lay over them pure 
clay, size the tliickuess of a crown piece, 
then place in the sun, and the clay 
will absorb all the gi'eose without fail. 
When trousers are dry, rub them to 
loosen the clay, which brush off, and 
you will have cleaner looking trousers 
than by washing, and they will he fit 
to wear two "or three times without 
pipeclaying. The same for flannel 
jackets. 

Hearth-rugs should 
never be cleaned on the floor, but on 
a large scouring hoard, and should only 
be operated i^on J of their length at a 
time. Aften^. being cleaned, they re- 
quire to be dried very quickly ; as 
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otherwise, on account of the thiekness 
of the pile, they are apt to sadden. 

Hearth-rugs may he cleaned by 
either the first or second methods 
given for dry-cleaning carpets ; with 
the following exception, tliat when the 
first method is adopted, only 1 lb. of 
soap dissolved in 1 gal. of hot water 
will be required. After the rug is 
finished, dip a clean sponge into a pail 
containing a little common sour, 
and well rub it into the face of the 
rug. 

LoAie. — Cover an ordinary wine bot- 
tle with fine flannel, stitching it firmly 
round the bottle. Tack one end of 
the lace to the flannel, then roU it 
very smoothly round the bottle, and 
tack down the other end, then cover 
with a piece of very fine flannel or 
muslin. How rub it gently with a 
strong soap liquor, and, if the lace is 
veiy much discoloured or dirty, fill the 
bottle with hot water, and plaoo it in 
a kettle or saucepan of suds and boil 
it for a few nunutea, then place the 
liottle under a tap of running water 
to rinse out the soap. Make some 
strong starch, and melt in it a piece of 
wliite wax and a little loaf-sugar. 
Plunge the bottle 2 or times into 
this and squeeze out the superfluous 
stal'd! with tho liaiidK , then dip the 
bottle in cold water, leiuove tlie outer 
covering from the lace, fill the bottle 
with hot water, and stand it in the 
sun to dry the lace. When nearly dry 
take it very carefully off the bottle, 
and pick it out with the fingers. 
Then lay it in a cool place to dry 
thoroughly. 

Sluiwls omd Scarves. — China Crape, 
Brocaded or Printed Silk. — They may 
be cleaned by either of the methods, 
and in the same manner, os directed 
for silk dresses. 

Woollen. — Scotch method : Scrape | 
or out up 1 lb. of soap, and boil it in a 
small quantity of water. When suffi- 
ciently cool, beat it to a jelly with 
the hand, at the same time mixing 
■with it 3 tablespoonfuls of spirits of 
turpentine, and 1 of spirits of harte- 
horu. Wash the sliawl thoioughly in . 


this, then well rinse in cold water, 
and, when all the soap is out, in salt 
and water. This last need only he 
done when the shawl contains delicate 
colours. Then fold the shawl between 
two sheets, being careful not to let 
two folds of the shawl come together. 
Mangle, and afterwards iron with a 
very cool iron. 

Sheepskin Rnffs and Mats, — Dissolve 
1 bar soap in 2 gal. boihng water. 
Put 2 qt. of tills into a tub or pm 
oontainmg about 2 gal. warm water. 
First rub out the dirt aud grease spots 
with the stioiig soap liquor, or, if 
necessary, with fullers' earth. Then 
put the rug or mat into the tub con- 
tujiiiug the weak soap liquor, aud well 
wash and punch it. Thiow away tins 
fiist liquor, and mix another lot with 
the same proportions of warm water 
and dissolved soap, and again well 
wash the rug ; and so continue until 
it is peifeoLly clean, Then rinse well 
in cold watei to take out all the soap, 
ami afterwards ni cold water in wliioli 
a small quantity of blue has been dis- 
solved. This blue water will only he 
required for white skius. After this 
has been doue, the mat or rug should 
be wrung out, sliakeu, and hung to 
dry with the skin side towards tho 
sun, but not when the hoot is scorch- 
ing, or the skin wiU become hard and 
brittle. It should, wliile drying, he 
frequently shaken aud hung up first 
by one end and then by the other. 

Silk l/andkcroh'iefs, llibhrms. Man- 
tles, and Fancij Waistcoats. — Have 2 
large earthenware pans, and put 2 qt. 
of cainpliine into each pan. Dip the 
article, whatever it may be, into the 
fii'st liquor of camplune, well handle it 
111 this, aud repeat the operation in 
the second liquor. Then drain ; have 
a dry sheet on your hoard, lay the 
I article on it, and dry well with fine 
[ clotha. Fmisli by ironing ivith a box 
[ iron. 

! Tabic Covers. — Dissolve 1 bar of 
[ soap ill 4 gal. boiling water, and mix 
j with it 1 lb. pearlash. Have 3 earthen- 
I ware pans or tubs that will liold about 
, 8 gid. each : mto tlie first of these put 
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3 gal. of the diaaolved soap and 1 pail 
cold water ; mtothogecoud, 2 gal. soap 
and 1 pad water , and into the third, 

2 pads water and 1 gal. dissolved soap. 
Well work the cover in each of these 

3 soap liquors, beginning with the 
strongest, and wring it between each. 
Stir 1 tablospoonful of oil of vitriol 
into a tub containing 6 pads cold 
water. Handle the cover in this spirit 
water for 5 minutes, then take it out 
and rinse it in one lot of cold water ; 
this is tlio proper method for eotton- 
and-worsted or printed cloth covers. 
Table covers made with a mixture of 
silk and worsted, instead of being 
spirited after cleaning, should be weE 
worked in a pan containing 2 pads cold 
water, in which 1 lb. common salt has 
been dissolved, and afterwards rinsed 
through 2 lota of cold water. Dry 
quickly , then shake, brush, and finish 
by iroiimg with a box iron, or send to 
the pressers to be finished 

Starch Cfloss and Stiffener. — (a) 
oz. powdered spermaceti, J oz. pow- 
dered gtfm arable, 2 oz. powdered 
white starch, 1 oz. powdered borax. 
Powder spermaceti finely by aid of a 
little spiiit of wine, add powdered 
starch and powdered gum, pass through 
a sieve and mix thoroughly with the 
powdered bora.x. 

Directions fm- Use . — A teaspoonful 
to be added to each 1 lb. or starch 
used, either hot or cold. (6) 30 oz. 
distilled soft water, S oz. pure gly- 
cerine, 2 oz. gum arabic, 2 oz. sper- 
maoeti, 3^ oz borax powder. 

Straw Matting. — (1) Wash with 
weak salt and water and dry well. (21 
Bod a small bag of bran in 2 gal. of 
water, wash with this and dry wed. 

Tin, Scouring-.— Petroleum or 
paraffin and powdered lime, whiting, 
or wood-ashes, will scour tins with the 
least labour. 

Tobacco Pipes.— A -very simple 
and effective plan. Cut J in. from 
the end of an ordinary cork, and fit it 
tightly into the bowl of the pipe. 
Then with a knife cut a hole through 
the cork wide enough to admit the 
nozzle of a water tap ivith a little pres- 


sm-e, turn on the water gently until 
the flow through the stem is suffi- 
ciently strong, and let it run until the 
piM is clean. 

Varnish, (and see Paint). — M ix a 
lye of potash, or soda, with a little 
powdered chalk. 

Vellum. — Benzine appded with a 
sponge. It wid remove almost every 
stain, and does not destroy the texture 
in the least. 

Violin. — (1) Use soap and water, 
but avoid its running through the 
holes. Clean the mteriorwithdn/ rioe. 
Do not use spirit. (2) Moisten the 
solid parts with salad oil, then mix 
same od and spirits of wme together 
in a basin, trying its strength first on 
a part of the neck or scroll, then with 
a piece of white linen rag, dipped m 
the oil and spirit, rub the soiled parts, 
keep shifting the rag as it gets dirty ' 
it wid take several days to do, but 
keep the parts well soaked, where 
dirty, with oil after every rubbing ; 
but by no means scrape it (3) Ordi- 
nary paraffin oil, Slightly saturate 
a rag of soft silk, and proceed to wash 
your violin therewith. The effect is 
almost magical ; the paraffin dissolves 
the crust of dirt and resin and cleans 
the varnish without injuring. (4) For 
the outside, a strongish solution of 
wasliing-Boda, appded with piece of 
flannel. If you find the soda remove 
the varnish (as it does with some od- 
varmsbee), use soap-and-water, and 
then paraffin. When clean, rub with 
linseed-oU ; spirits of ivine removes 
the old resin at once, but sometimes 
takes the varnish with it. For the 
inside, get a handful of rice, steep it 
in solution of sugar and water 6 minutes , 
strain off. and nearly dry the nee tdl 
just sticky. Put in at soundholes, 
and sliake tdl tired. This will pick 
up ad dirt, then turn out. 

Violin Bows. — (1) Take a smaU 
piece of flannel, wet it (cold process), 
well rub it with beat yeUow soap, 
double it, holding the hair gently 
between the finger and thumb, rub 
gently till clean, using plenty of soap ; 
rinse flannel, wipe off, then ivipe dry 
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with a piece of calico or linen ; in an 
hour afterwards it will bo ready for the 
resin. (2) A solution of borax-and- 
water. 

Wall-papers. — To remove oil 
stains, or marks where people have 
rested their heads, from wall-papers, 
mix pipeclay with water to the oonsiat- 
ency of cream, lay it on the spot, and 
allow it to remain till the following day, 
when it may be easily removed with a 
penknife or brush. 

Zinc Vessels. — Zinc articles, if 
small, can be cleaned by being pickled 
in spirits of salts (hydrooliloric acid) 
with water added, till the articles are 
nicely cleaned, in about three minutes, 
without being too strongly attacked, 
then washed and dried. Large articles 
like refrigerators arc cleaned by being 
rubbed with a swab, dipped in raw 
spirits, then washed with water, and 
finished with wliitmg. 




Clock and Watch 
Mending. 

The ordinary repairs that watches and 
clockb occasionally require are not 
beyond the ability of anyone possess- 
ing mechanical knowledge and, par- 
ticularly, some dexterity at using 
delicate tools. It must not be sup- 
posed that ability, and even skill, m 
repau'fl will enable a person to make a 
clock or watch, for this requires study, 
experience, also tools and appliances 
seldom possessed by those undertaking 
repairs 

Clocks. S-day^ojperatedlyy weights. 
- -As far as the “ going ” port of clocks 
IS concerned— and that is the part 
liable to injury and wear— the ordinary 
8-day English house-clock may bo 
taken as the type ; and those operated 
by weights differ little to those havmg 
a spring as a motive power, except in 
the arrangement of the spring itself 
and its connections. These are de- 
scrihed later. 

The interior of an 8-day clock is 
shown in side section in Fig. 96 • a 
rope is coiled round the barrel A, 16 
times for the 8 days, and the barrel is 
fixed to its arbor B, a prolongation of 
which is the square winding pin that 
comos^ out on the face of the clock. 
The dial plate or face is fixed by small 
, screws a or by sockets and pms Zi, to 
I to some 4 or 6 legs c which join the 
front and back plates of the clock 
hame ; frequently the dial is provided 
with a special set of legs of its own. 
On the arbor B also rides the great 
wheel 0, which is connected with the 
barrel by the ratchet D. The great 
wheel drives the centre pinion d on 
the arbor of the centre wheel E, 
which is prolonged outside the dial 
plateand carries the ‘ ‘ minute ” or long 
hand c. 

The centre wheel makes 1 revolution 
in an hour, and the great wheel 1 in 12 
hours, by being provided with 12 times 
as many teeth as the centre pinion. 
The centre wheel drives the second 
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wheel F by its pinion /, and that 
again drives the, escape wheel G by its 
pinion g. If the pinions /y have each 
8 “leaves” (the teeth of pinions are 
80 called), E will have 61 teeth and 
F 60, in a clock whose escape wheel 



revolves once in a minute, so tha' the 
eecoiids hand may be set on its arbor 
prolonged to the face of the clock. 
The arbor h of the pallets of the 
escapement H goes through a largo 
hole in the back plate near i, and its 
back pivot turns in a oock yiiscrewed 
on to the back plate. 

From the pallet arbor at i descends 
the orutoh il, ending m the fork I, 
which embraces the pendulum J, so 
that, as the pendulum vibrates, the 
crutch and pallets necessarily vibrate 
with it. The pendulum is hung by a 
thin spring m from the cook k, so that i 


the bending point of the spring shall 
be just opposite the end of the pallet 
arbor, and the edge of the epring as 
dose as possible to the end of that arbor. 

Motion Work — Of the ‘ ‘ motion 
work " of the clock, the fii'st thing to 
notice is the minute hand, winch fits 
on the square end of a brass socket 
fixed to the wheel K, and sits closely 
but not tightly on the projecting arbor 
of the centre wheel. Behind this 
wheel comes a bent spring, which 
should be set on the same arbor with 
a square hole in the middle, so that 
it turns with the aibor. The wheel 
IS pressed against this spring, and is 
kept there by a cap and a small pin 
through the end of the arbor ; conse- 
quently there is sufficient friction 
between the spring and the wheel to 
cairy the hand round, but not enough 
to resist a moderate push with the 
finger for the purpose of altering the 
time indicated. This wheel K, usually 
called the minute wheel, but is really 
an hour wheel, drives another L having 
the same number of teeth, and a 
pinion attached to it , this pinion 
drives the 12-hour wheel M, also 
attached to a large socket or pipe 
caiTying the hour hand, riding (to 
relieve the centre arbor of extra 
weight) on an intermediate socket 
fixed to the bridge N, which is screwed 
to the front plate over the minute 
wheel K. 

A heavy weight w, which drives the 
tram, and gives the impulse to the 
pendulum through the escapement, is 
generally hung by a catgut line passing 
through a pulley attached to the 
weight, the other end of the cord being 
tied to some convenient projection in 
the clock frame or seat-boai d, to which 
it is fixed by screws through the lower 
legs. 

Cases , — It is a common praotioe to 
make the cases of house clocks 6 ft. 
high ; this is a groat waste of space 
and materials. The case need only be 
long enough to give the pendulum full 
play, if the size of tha barrel is di- 
miuished, or the great wheel is in- 
creased m diameter, or the weights 
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BiTe hung ou a treble instead of a double due to the hammer having acquired 
line, at t]ie pame time increasing the sufficient momentum to carry it a 
weights m a progreasive ratio to over- little beyond its place of rest. Oooa- 
come the additional friction, sionally one spring is used to impel 

StriH'ivj Movement. — Fig. 96 re- the hammer and another to check it ; 
presents a fiont view of the clock the latter may be replaced by a piece 
minus its face, thus exposing the re- of vulcamsed rubber tied round the 
peating or rack striking movement, leg where the Imninier shank ap- 
On the pipe of the hour wheei A the preaches it To reduce the chattering 
muiute hand is sot. B is the reversed of u heavy hammer, make it lean for- 



ward so us to act partially by its 
weight. 

As a rule, the pinion of the strik- 
ing wheel has 8 leaves ; and as a 
clock strikes 78 times in 12 hours, 
the great wlieel will i evolve in that 
period if it has 78 teeth instead of 
96, which the great wlieel of the 
going part has for a centre pinion 
of 8 The striking wheel drives the 
wheel above it once round for each 
blow, and that wheel drives a fourth 
c, on which is a single pin /, 6, or 
any integral number of turns foi 1 
turn of its own , that again drives a 
fan fly to moderate the velocity of 
the train. 

The revel sed hour wheel B is so 
adjusted that, within a few minutes 
of the hour, the pm in it raises the 
lifting-piece n so far that the latter 
disengages the click h out of the 
teeth of the rack i, which, helped by 
a spring k nair the bottom, immedi- 
ately falls back as far as it is per- 
mitted by its tall I coming into con- 
tact with the snail h It is so 
arranged that the number of teeth 
winch pass the uUck is proportionate 


Fio. 96. 

hour wheel ivith its pinion a, driving 
the 12-hour wheel C, on whose socket 
is fastened a snail h, belonging to the 
striking work exclusively. The ham- 
mer c IS raised by tlie 8 pins m the rim 
of the second wheel in the strikiug 
train ; it does not quite touch the bell 
d, or it would cause a jar in strikiug. 
The spring D is airanged both to 
drive tlie hammer against the hell, 
when the tail E is laised, and to check 
the hammer just before reaching the 
hell, so tliat the blow ou the bell is 


to the depth of tlie snail ; and as 
there is one stop in the snail for each 
hour, and it goes round with the 
hour bond, the rack always drops just 
os many teeth as the number of the 
hour to he struck. This drop makes 
the noise kuown os " giving warning." 
The clock la not ready to strike till tlie 
lifting-piece has fallen again for as 
soon os the rack was let off, tlie tail 
of the gathering pallet n, on the pro- 
longed arbor of the third wheel o, was 
I enabled to pass the pin p of tlie rack 
on which it was pressing before, and 
the striking train began to move ; but 
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before the fourth wlieel e had made 
half a revolution, ita pin / was caught 
by the end of the liftmg-piece, which 
is bent back and goes through a hole 
in the plate, and when raised stands 
in the way of the pin /, so that the 
tiain. cannot go on till the lifting-piece 
drops, wiiich it does exactly at the 
hour, by the pin on the wheel e slip- 
ping past it 

The tram is then free. The strik- 
mg wheel begins to lift the hammer, 
and the gathering pallet catches up 
the rack, a tooth for each blow, tiU it 
has returned to the place at wliich 
the pallet is stopped by the pin p com- 
ing under it. The lifting-piece is pro- 
longed to B, where a string is hung to 
it ; this is the proper place for such a 
string when it is wanted for the pur- 
pose of learning the hour in the dark. 
It is generally put on the click h ; hut 
in this case, if held too long tlie clock 
will strike too many, and if the string 
accidentally sticks in the case, the 
olook will go on striking till it is run 
down. The click r only exists in 
clocks which strike the quarters. The 
lever s controls the striking ; if pushed 
up to s f, the other end will meet a 
pm in the rack and prevent the strik- 
ing. 

Bepairing. — Having desoribed 
and illustrated the mechanism of the 
8-day olook, it will be an easy matter 
to give directions for effecting simple 
repairs. 

After taking the movement from its 
case, removing the hands, dial, minute 
cook, and bridge, try the escapement 
with some power on, and note any 
faults there. Next lemove the cock 
and pallets — putting a peg between 
the escape-wheel arms to prevent it 
from running down — and carefully let 
down the spring. Here sometimes 
you will meet with a difiioulty , if the 
spring has been set up too far, and the 
clock is fully wound up, it may not 
be possible to move the barrel arbor 
sufficiently to get the click out of the 
ratchet. In many old clocks there 
will be found a contrivance to meet 
this difficulty. It is simply a hole 


fh-illed at the bottom of, and between 
the great wheel teeth directly over the 
tail of the click ; so that you can put 
a key on the fusee square and the 
point of a fine joint pusher through 
the hole, release the click, and allow 
the fusee to turn gently hack until it 
is down. This is a great convenience 
sometimes. Having let down the 
spring, try all pivots for wide holes, 
and if it IS a striking olook, do the 
same with the striking tiaiu, paying 
particular attention to the pallet- 
pinion front pivot to see if it is worn, 
and the rack depth made unsafe there- 
by — also seeing that none of the rack 
teeth are bent or broken Having 
noted the faults, if any, take the clock 
to pieces, and look over all the pivots, 
and note those that require repolish- 
ing. Finally, take out the barrel 
cover, and see to the condition of the 
springs — if exhausted or soft. 

Pallets , — In most oases, some repairs 
will bo required to the pallets, os these 
nearly always show signs of wear first ; 
if they are not much out, the marks 
can be polished out without much 
trouble — and for this purpose you will 
find that a small disc of corundum 
about 3 in, in diameter, mounted truly 
on an arbor, and run at a high speed 
in the lathe, will be of great assistance ; 
finishing off with the iion or steel 
polisher and sliarp red stuff. If you 
have to close the pallets to make the 
escape correct, see that the pallet arms 
are not left hard, or you may break 
them. 

After making any alteration in the 
pallets, you ivill generally find it 
necessary to correct the depth ; should 
it only require a slight alteration, pro- 
bably it will be sufficient to knock out 
the steady-pins in the cook, and screw 
it on, so that it can be shifted by the 
fingers until you have got the depth 
correct, then screw it tight and broach 
out the steady pin-holes, and fit new 
pins. Sometimes one meets with a 
pallet arbor that has been bent to 
; correct the depth. This is a practice 
I that cannot be too strongly condemned, 
I as it tlirows an unequal pressure on the 
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pivots, and causes them to cut rapidly. 
If much alteration in the depth le re- 
quired, it may be necessary to put in 
a new back pallet hole ; this can be 
made from a piece of hollow stopping 
broached out and turned true on an 
arbor, and to a length equal to the 
thickness of the plate. It is not safe to 
rely on the truth of this stopping, un- 
less it IS turned bn an arbor first. The 
hole in the plate is now drawn in the 
direction required with the round file, 
and opened with a broach from the 
inside until the stopping enters, about 
halfway. Of course, infiuishing broach- 
ing the hole, you will roughen the 
extremities to form rivets. Drive the 
stopping in, and rivet it with a round- 
faced punch from the outside, reverse 
it, rest the stopping on the punch, and 
rivet the inside with the pane of the 
hammer , remove any excess of brass 
with the file, chamfer out the oil sink, 
and stone off any file marks ; finally 
opening the hole for the pivot to the 
proper size. If you have a depth tool 
that will take in the escape wheel and 
pallets, it m\\ be quicker to put them 
in the tool, fill up both holes with 
solid stoppings, and replant them; but 
few workmen have a large depth tool. 

Piniona . — Very fi’equoutly you meet 
%vith a scape pinion that has become so 
badly cut or worn as to be useless, and 
you cannot always purchase a new one 
of the right size ; in this cose it will 
be necessary to make it from the ivire 
which you can always obtain of every 
size at the tool shops. In sector- 
ing the pinion wire to the wheel, 
bear in mind that it will become 
slightly smaller in filing up. Con- 
siderable practice is required to make 
good-shaped pinions quickly and well. 
A piece of pinion wire of a slightly 
greater diameter than the pinion is to 
be when finished, is cut about J in. 
longer than required, (ind the position 
of the leaves or head is marked with 
2 notches with a file. The leaved por- 
tion of ^he wire tliat is not required, 
is now carefully filed do^vn on a filing- 
block, taking care not to remove any 
of the jjrbur in so doiug , a centre 


is then filed at each end true with the 
arbor, and these centres are turned 
true through a hole m a runner or 
centre in the throw. If this has been 
carefully done, the pinion will be 
nearly true ; it is now set quite true, 
and the arbor and faces of the pmion 
are turned square and smooth. The 
pinion is now filed out true, using a 
hollow-edged bottoming file for the 
spaces, and a pimou-rounding file 
for the sides of the leaves. In using 
the bottoming file, the pinion is rested 
in ft gallows tool described, and held 
in the fingers for the leaves, when 
finishing to keep them flat. 

The file marks are now taken out 
with fine emery and oil ; the polishers 
used for this purpose are pieces of 
wainscot oak, about ^ in. thick, 6 in. 
broad, and 6 in. long, used endway of 
the grain. One end is planed to a V 
shape to go between the leaves, and 
the other is cut into grooves by rub- 
bing it on the sharp edges of the 
pinion itself, which speedily cuts it into 
grooves to fit. The pinion is rested 
while polishing in a groove cut in a 
block of soft deal, which allows it to 
give to the hand, and keeps it flat. 
When the file marks are all out, the 
pinion is ready for hardening. Tirista 
piece of stout binding wire round it, 
and cover it with soap ; heatit carefully 
in a clear fire, and quench it in a pail 
of water that has been stirred into a 
whii’lpool by an assistant, taking care 
to dip it vertically. Having dried it, 
it u? covered with tallow and held over 
a clear fire until the tallow catches 
fire ; it is allowed to burn for a 
moment, and then blown out and 
permitted to cool. The leaves are 
now polished out with crocus and oil 
in the same way that they previously 
were with emery. 

Now, if the pinion is put in the 
centres and tried, it will probably be 
found to have warped a little in harden- 
ing. This is corrected in the follow- 
ing manner : The rounding side of the 
fti*bor is laid on a soft iron stake, and 
the hollow side is stretched by a series 
of light blows with the pane of the 



Clock anb Watch Meubiko : Hbpairing. 


U-2 


hammer, given at regular intervale 
along the cuive Having got the 
leaves to run quite true hy this meane, 
turn both arbors true, and polish them 
■with the double sticks — ^these are 
simply Wo pieces of thin boxwood, 
about I in. wide, and 3 m. long, fas- 
tened together at one extremity and 
Open at the other ; between these the 
arbor is pinched "with oil and fine 
emery, and they are traversed from 
end to end, to take out the gi’aver 
marks. The brass for the collet, to 
which the wheel la riveted, is now 
drilled, broached, and turned roughly 
to shape on an arbor. The position 
on the pinion arbor is marked with a 
fine nick, and the collet is soldered on 
with soft solder and a spirit lamp, tak- 
mg care not to draw the temper of the 
arbor wlien doing so. Wash it out in 
soda and water, and polish the arbors 
with Crocus, tui'n the collet true, and 
fit the wheel on, If the pinion face 
is to be polished, it is now done, the 
facing tool being a piece of mon about 
^ in. thick, with a slit in it to fit over 
the arbor with slight freedom, and 
using oil-stone dust first, and then 
shai'p red stuff. 

Generally, cut pinions are used for 
the centroa, and in this case the body 
of the arbor is sufficiently large to 
allow the front pivot to be made from 
the solid aibor , but in some move- 
ments, particularly those used for 
spring dials, the centre pinions are 
made from pinion wire iii the manner 
just described ; but for the front 
pivot a hollow tube of hardened and 
tempered steel is soldered on to the 
arbor. This piece should always pro- 
ject sufficiently far through the pivot 
hole to allow it to be squared to receive 
the friction spring which carries the 
motion work. In ca^^es where this 
pivot ia much cut, it is best to remove 
this piece and substitute a new one, 
and as these pinions are very long and 
flexible, some difficulty will bo ex- 
perienced in turning tliis pivot unless 
some form of backstay is used to sup- 
port the ai’bor, and prevent it springing 
from tlie graver. 


In common clocks, where both third 
and escape pimons are worn by the 
wheel teeth, if the pivots are still in 
good condition, and the expense of new 
pinions 18 objected to, very goodresults 
can be obtained by the followiugaltera- 
tion. The third pinion leaves must bo 
turned back from the outer end rather 
more than the thickness of the centre 
wheel, the pivot shoulder also turned 
back the same distance, the pivot re- 
made, burnished, and shortened. 
Then the pivot hole m the front plate 
is carefully opened with a broach to 
about twice its ^original size, and a 
stopping with a good large shoulder is 
turned true on an arbor and riveted 
into the plate The tliickness of the 
shoulder of this stopping will depend 
on the amount tlrnt you have shortened 
the arbor, and must be such as just 
to give correct end-shake to the pinion. 
By shifting the third wheel and its 
pinion thus, a fresh portion of both 
the third and escape pinions is brought 
into action, and as good results will be 
obtained as by putting 2 new pinions, 
with a very small expenditure of time 
and trouble. 

Sscape Whcch — One often fltids in 
old clocks that the escape wheel la so 
much out of trutli that anytliing like 
close scaping is out of the question, os 
so much drop has to be given to enable 
some teeth to escape, that nearly all 
the power is lost ; in such a case a 
new wheel is a necessity, and if you 
want to get a good hard wheel you 
must make the blank yourself. Take 
apiece of hard shoot bi'ass, about twice 
as thick as the wheel is to be when 
finished, and cut from it a square 
sufficiently large for your wheel , tlien 
with a hammer with a slightly rounded 
face, reduce it to nearly the tluckuess 
you require. In hammering, go regu- 
larly over the surface, .so that no 2 
consecutive blows fall on the same 
spot ; and when one side is done, turn 
it over, and treat tlie other in the 
same way. File one side flat, find the 
centre, and drill a hole nearly as large 
as requiied for the collet ; cement it 
with shellac to a flat-faced ohuclc in 
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the lathe, and centre it true by the 
centre hole. Mark \Tith the graver 
the size of the wheel, and with a 
narrow cutter remove the cornera , 
faoe the blank with the giiiver, and 
turn it to size, leaving it slightly 
larger tlian the old wheel ; knock it off 
the chuck and reverse it, bringing the 
turned face next the chuck, tum that 
faceflatnud to thickness, and itia ready 
fonouttiug. After it is cut, remove any 
buiTS with a fine file, and mark a circle 
to show the thickness of the rim, and 
on that circle divide it into the number 
of arms it is to have ; mark also a 
smaller circle slightly larger than the 
coDet on which it is to ha riveted, 
draw hnea through the divisions in the 
outer circle and the centre of wheel 
to mark the centre of the arms. Drill 
a hole Vietween each 2 arms to enable 
you to enter the file, which to begin 
with should be a coarse round one, 
then follow with the orosaiiig file, 
holding the wheel between a piece of 
thick card in the vice , finish by draw- 
filing the arms and crosses witha veiy 
smooth file, followed by a half-round 
aorapor used as when draw-filing. 
This leaves the suifaoe smooth and 
ready for the burnisher, of wliioh tool 
two different shapes will bo required, 
one oval, and the other half-round. 
These tools, when in use, require to 
be repeatedly oleaued on a piece of 
leather, and passed over the palm of 
the hand, to prevent tearing up the 
surface of the metal. The wheel teeth 
are now polished out with a short- 
haired brush and fine crocus and oil ; 
then take out the file marks from both 
sides of the wheel with water-of-Ayr 
stone and oil, and it is ready for nvet- 
ing on. 

The riveting stake for clockwork is 
exactly hke the ordinary pinion rivet- 
ing stake used by watchmakers, only 
it is in 2 pieces dividing down the 
centre of the holes ; if it were in one 
piece, the pimoii head would pi event 
it passing through a hole of the proper 
size to fit the collet ; it has 2 steady 
pins to ensure its coming together 
properly. Take a slight chamfer out 


of the front of the wheel hole, and 
roughen the surface of it with a graver, 
turn the collet down to fit m tightly, 
and rivot it on with a half-round 
punch, takmg care to strike light 
blows and keep the wheel turning 
while riveting. It is then ready for 
stoning off and polishing with a flat 
wood polisher and fine crocus and oil. 
In crossing out a small delicate wheel, 
it is a good plan to fasten it with 
shellac to a flat plate of brass, liaving 
a hole In it rather larger than the 
inside of the rim of the wheel. In 
this way all danger of bending a tooth 
of the wheel accidentally is avoided, 
and the crossing can be finished with- 
out removing it from the plate. 

A few hints on cutting escape wheels 
may he useful to those who possess a 
wheel-cutting engine. 

The form of cutter used for brass 
wheels is what is commonly known as 
a fly, or single-tooth cutter, driven at 
a very high velocity. If the cutter is 
of proper form and well polished and 
the blank to be out is firmly supported, 
the teeth out will have a perfectly 
smooth polished surface, requiring no 
further finishing. 

There arc several foims of spindle 
in use to carry smgle-tooth cutters, 
The one shown in Fig. 97 is very 
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convenient, and easy to make. A 
plain steel arbor 21 in. long and ^ in. 
diameter is centred, and turned down 
at the left end for a short distance, 
to receive the brass pulley by means 
of which the spindle is diiven , the 
other extremity of the arbor is also 
turned down for a length of g m., to 
about 1 in. diameter. A flat is filed 
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on one aide of the arbor for nearly 
half its length, until it is level with 
the reduced extremity of the arhor. 
A taper dove-tail gi-oove is then filed 
at right angles to the axis of the arbor 
and down to its centre to receive the 
cutter (this groove should taper so 
that the cutter enters tail first), and 
at the centre a hole is drilled, tapped, 
and tt screw fitted ’OS shown to secure 
the outter in position. The extremi- 
ties of the arbor are now hardened and 
let down to a full straw colour, tho 
pulley is driven on and turned true, 
and both centres are finished to fit 
the centre sorews accurately. 

The cutters are made from square 
steel, carefully filed to fit the groove 
in the outter spindle, and when pro- 
perly fitted, knocked gently in with a 
light hammer , a hole is drilled to 
correspond with the screw hole in the 
spindle. The outter is now filed out 
to tho shape required, using the old 
wheel as a gauge ; for a small engine, 
the cutter should not project more 
than ^ m beyond the arbor. The 
angle at which the outter is sharpened 
must be but little leas than 90° (if made 
more acute, the cutter wiU chatter and 
not out a smooth surface) ; of course, 
in filing, tho angle will be made less 
than this, but in the final smoothing 
and poUshiug it must be increased to 
this. After it is filed to shape, it is 
knocked out of tho spindle, covered 
with soap, and hardened — the face 
rubbed bright and tempered to a straw 
colour— the shank being let down BtUl 
softer to prevent its breaking. The 
flat side and face of the cutter are 
smoothed with oil-stone dust, and 
polwhed with either diamantine or red 
stuff on a heU-metal polisher, and the 
curved edge is done in tho ordinary 
lever-end tool. Every portion of the 
cutting edge must he perfectly smooth 
and polished, or it will not produce a 
smooth Burfaee on the wheel , when 
in use, If at any time the cutter is 
found to have a film of brass forming 
on the edge, it should be ra-sharponed 
and polished at once. With a cutter 
of this description working on brass it 


will be found diffleult to drive it too 
fast 

In adjusting the cutter in the engine, 
ill order that tho angle of the wheel 
teeth may be kept the same as in tho 
original wheel, the old wheel is placed 
in position in the engine, and centred 
by the pump centre, then the outter 
spindle IS adjusted by its screws until 
the outter passes fi-eely between 2 
teeth, when the set-screws arc tight- 
ened. It will be found best, if aoou- 
rate work is desired, to remove the 
greater part of the material at one 
cut, and then to finish with a very 
alight cut at last. The cutter must 
not he forced, but passed through at 
one uniform speed, rather too alow 
tlian fast, and kept liberally supplied 
with oO while cutting. If a cutter is 
required for a train wheel, some diffi- 
culty will he found in making one, so 
that both sides of the teeth are rounded 
alike, unless some special tool is made 
to ensure this ; if only one or two 
wheels are to be out, the following 
plan will give very good results with 
but little trouble. 

A piece of steel having been fitted 
to the outter spindle, as described 
before, a centre is formed at each end ; 
fix a ferrule on it, and turn the end 
that is to form the cutter like a ooui- 
cal point of rather large size ; making 
the pivot to just flu the space between 
two teeth of wheel of the size you re- 
quire. The pivot is polished carefully 
and then a flat is filed clown to tho 
centre, leaving just half of the pivot 
— it will then he exactly hko a half- 
round hit m section , it is hardened, 
tempered, polished on the fiat, the 
end stoned off square almost, and that 
also polished, In making a outter on 
this plan, the sides are of necessity 
exactly alike ; the only disadvantage 
is that as it is sharpened by pohsliiug 
the fiat face only, it gradually gets 
smaller after being sharpened a few 
times. 

The parts most frequently found to 
require repair in the striking timns of 
clocks, are the pivots of the upper 
pinions, especially those of tho fly, pin 
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wheel, and pallet wheel. If the points 
are only slightly cut, they can ha 
re-turned and polished, and a new 
hole put in ; but if to entirely remove 
the marks the pivot would have to be 
much reduced in diameter, a new pivot 
is the only resouree. 

In putting 111 new pivots, the best 
way of centring the arbor is to put a 
lantern runner in the throw, having a 
hole large enough to take the sloped- 
off shoulder in the arbor ; then the 
arbor can he centred with the graver, 
and the dnll started perfectly true. 
A short stiff drill should ha used 
(fitted to a plain runner in the throw), 
ground to out in one direction only, 
rather thin at the point, and quite 
parallel for a short distance heliuid 
the cutting angles. The drill should 
he left quite hard, or, if a soft arbor 
is to be dillled, it may be tempered 
to a light straw colour, and the rest 
of the shank rather softer. If this is 
lubricated with either turpentine or 
benzine, but little difficulty will ha 
found in dnlhng the ai'bor ; the hole 
should be rather deeper than the pivot 
is long, and in size rather larger than 
the pivot is to bo. A piece of staff steel 
is now centred, hardened, blazed off, 
turned down true to fit the hole, and 
very slightly tapered (if too taper, the 
arbor will ha split in driving it in), 
when it fits half-way in, draw-file it 
carefully, and cut it to length, flhug 
the outer end off square. A few blows 
of a light hammer will fix it firmly in 
position, then the extreme end of the 
pivot can be turned to a centre, 
through a hole in the lantern runner. 
The pivot can now lie turned down to 
size, polished, burnished, and the end 
rounded up. There are several tools 
sold for centring arbors for drUling, 
but there is no more accurate way 
than that described ; as, if the hole 
should get out of truth in drilling, 
subsequent returning of the centre on 
the pivot end after it is inserted, cor- 
rects this. Should the pallet-wheel 
front pivot require repairing, a centre 
will have to he out with the graver in 
the end of the squai e (as usually it is 


finished off almost flat at the end) ; 
then a male centre can he used, and 
the pivot turned and polished in the 
usual manner. This pivot is neai-ly 
always the first to show signs of wear, 
owing to the gi'eat strain on its lock- 
ing, particularly in weight clocks. 

Raelc and Gathering Pallet, — In 
many old clocks, particularly in long- 
case sti iking clocks, the rack and 
gathering pallet are frequently found 
in very had condition ; the pallet per- 
haps fitting the square very badly, 
thus making its depth with tlie rack 
very uncertain. To make a new pallet 
is anj'tlmig hut a difficult matter ; yet 
one seldom sees one properly made by 
the clock jobber. Frequently pallets 
are made of brass, a most unsuitable 
material for this purpose for English 
clocks, where the pallet not only has 
to gather up the rack, but also to atop 
the train at the conclusion of the stiik- 
iug. If the rack depth is planted as 
deep as it ought to he, there is not 
room for a very stout boss to the pal- 
let, and nothing softer than steel 
should be used for this purpose in good 
work. In the absence of a proper 
forging, a pallet may be mode fo-om a 
square bar of steel, thick enough to 
give tlie requisite length of boss. 
Mark the length of the tail of the pal- 
let, and file it down to almost the re- 
quired thickuesB ; file also the opposite 
i face of the bar smooth and flat. Mark 
the position of tlie hole, and drill it at 
riglit angles to the face ; the diameter 
of the hole will ho the same as the 
small end of the square on the pal- 
let pinion — measuring across the flats, 

I of course. Start the comers of the 
square in the position you requii'e 
I them with a good square file ; then 
i take a piece of broken square file of 
I rather a coarse cut, and of the same 
' taper as the square on the pinion ; oil 
I it, and drive it in with a few light 
blows of a hammer, turn the pallet 
I over and knock it out again, turning 
I it a quartei round each time you with- 
! ilraw it. In a few minutes you can 
i thus form a good square straight hole, 
I and fit it accurately to pinion-square. 
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put it on an arbor, and turn the ends 
square and to length, bee that the tail 
ia at nghfc anglea to tlie hole, also file 
tlie boss to form and shape the lip. 
This ia usually made straight and the 
back sloped off , conaetiuently it scrapes 
the rack teeth with ita extreme end 
only, and wears quickly. As the pal- 
let la m reality a pinion with only one 
leaf, its durability is increased by 
curving the face similar to a pinion 
leaf cut in half, The end of the tail 
of the pallet should bo rounded and 
finished off smoothly at right angles ^ 
to its face, its length such that it is ' 
well free of the pin in the rack when 
gathering the last tooth but one, and 
lests fairly on the pin when the rack 
la up. 

If the tail of the pallet were left 
quite stmglit, and the end filed off 
square, there would bo danger of the 
rack being held up by the pallet, par- 
ticularly when the pin iu the rack is 
planted lower down than it should be, 
its proper position being rather above 
the top of the teeth. The tail of the 
pallet 18 therefore curved to just throw 
the rack off, 

If any of the rack teeth are damaged 
at the points, it may be ueco-ssary to 
slightly top all the teeth and file them 
up again ; only the backs, or curved 
sides of the teeth, should be filed, 
finally taking the burr off with the oil- 
stone slip. In order to make the 
depth correct again, the rack arm is 
carefully hammered a little, to stretch 
it ; great care must be taken to keep 
the teeth truly in cii’cle, also to see 
that they are well fiee of the boss 
of gathei mg pallet— not only when it 
IS in position resting on the rack pin, 
but also when it lias moved into the 
position that it would be iu when the 
clock has warned. If the boss of the 
pallet 18 not perfectly concentric, it 
may be just foul of the rack teeth m 
this position, although free when tried 
with the pallet resting on the slop pin. 
Sometimes tliis fault occurs in clocks 
tliat have been recently repaired, and, 
unless you suspect it, it is rather liable 
to escape detection, as workmen divide 


the run differently. Apparently, some 
consider this a matter of no import- 
ance, as you sometimes meet with 
clocks in which the hammer begins to 
lift as the clock warns, and a lot of 
useless run after the hammer has 
fallen. This is just the reverse of 
what should be the case, as the more 
run you get before the hammer begins 
to lift, the less probability there will be 
of the clock failing to strike when the 
oil gets thick. 

Sprm;j Tail to the Hack — A fi-equent 
som'ce of trouble in some old clocks 
is the spring tail to the rack ; it is in- 
tended to allow the hands to set for- 
ward without allowing the clock to 
strike. If the spring is weak and the 
rack spring strong, it sometimes gives 
a little and allows the rack to fall 
lower than it should, consequently a 
wrong hour is stiniok ; an excess of 
end-shake to the hour wheel will also 
cause this fault , if the snail is 
mounted on the lioui-wheel pipe. 
This is, of course, easily corrooled by 
the tliickei' collet in front of the 
minute hand, 

I Suspension Spring . — Another part 
I that m ordinary clocks gets but little 
attention paid to it is the suspension 
spring for the pendulum. Any old 
piece of spring is generally considered 
good enough to make a suepension 
sprmg from, and the consequence is 
that one seldom meets with a spring 
that does not wind or twist more or 
loBb, it being almost impossible to 
straighten a curved piece of spring 
and keep it quite flat. If you wish to 
have the best material for tMs purpose, 
got some straight lengths of steel from 
the main-spring maker, of various 
thicknesses, and keep it for that pur- 
pose , tliey cost but little, and save 
time in gi’indiiig down, straightening, 
etc. The chops at the top of the 
spring are usually made by cutting a 
slit in a piece of brass of suitable 
thickness, and closing the sUt down 
with the hammer upon tlie spi’ing 
until it fits it. 

A much better plan ia to make the 
chops of 2 pieces of brass, and rivet 
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tliBin together with 4 rivets ; the bot- 
tom edges should be slightly rounded 
off to prevent any chance of the spring 
breiikmg at that point, as it sometimes 
does if the edges are left sharp. 

With regal d to the strength of the 
spring, very few are met with that 
are too thm ; but many err in the 
opposite direction, and are very much 
too thick. It is not always advisable 
to substitute a much thinner spring — 
especially should there be but little 
room for the pendulum to vibrate in, 
as Bometiines the arc is so much in- 
creased as to cause the pendulum to 
strike the sides of the case, rendering 
it necessary to substitute a lighter 
weight or a weaker spnng. The slit 
in the top of the pendulum is usually ' 
cut with a thm saw, and then closed 
with the hammer ; but there is no 
certainty of keeping it sti’aight this 
way, and it takes but htLle more time 
to file a true slot and fit a slip of 
brass to fill it up to the proper size, 
thus keeping the apiiug true with the 
rod, 

For making new holes in the plates 
of clocks, many workmen use a punch 
which is more fit for a blacksmith, and 
hammer the plates about to close the 
holes which are worn. Instead of 
bruising the plates with such an in- 
strument, why not go the right way 
to work, thus : out off a piece of hollow 
brass wire (after it has beeu filed true 
and slightly tjipenng), open the hole, 
ao that the wire can be driven tightly 
in ; if you cut it off the proper length, 
so that it Just goes through the plate, 
it is very little trouble to rekmt m, 
and when the job is done, and properly 
chamfored, it looks neat, and is in 
every respect better tlmii a hole which 
has been knocked out of the round, 
and often out of depths. With this 
little matter, the first trouble is the 
best, for even if the knocking or 
punching job eloea answer for a time, 
it soon geta worn again. Tliia method 
is preferable for English, French, and 
American clocks. One way of putting 
teeth into wheels is to make a hole 
througii the plate of tlie wheel immedi- 


ately below the point from which the 
tooth has been broken, Let its dia- 
meter be a little greater than the width 
of a tooth. Next, with your tooth-saw, 
cut down where the tooth should 
stand till you come into the hole. 
You then (h’ess out, with a head upon 
it, a piece of brass \vire, till it fits nicely 
into the cut of the saw, with its head 
in the hole. With a fine graver you 
then cut a crease into the wheel plate 
above and below, on either side of the 
newly fitted wire j after wliich, with 
your hammer, you cautiously spread 
the face of the wire until it fills the 
creases, and is securely clinched or 
riveted into the wheel. This makes 
a strong job, and one that di’esses up 
to look as well as any other 

Tke collet vn front of the hands is a 
little thing, but it is seldom right ; one 
that will hold the hands firm, and allow 
them to he moved small portions of 
space with cf^e and certainty. Before 
making a collet, first straighten the 
minuto spring, and put it on its place 
on the centre pimon. Put the minute 
wheel on its place on the top of it, 
and then the minute hand on its place ; 
now see the apace there is fi*om the 
surface of the hand to the pin hole in 
the centre pinion. Make the collet 
so high that it m\\ just cover the hole, 
and then cut a slit in the collet just 
as deep as the hole is wide, lilake the 
slit to correspond with the hole in 
every way, and in such a manner that 
when the pin is put in it will fit 
without shake. A collet made in this 
manner will last os long as the clock, 
and when the minute apring is set up, 
the hands will always be fim, and at 
the same time move easily, and not 
affect the motion of the clock when 
they are set backward or forward. The 
square on the pipe of the minute wheel 
sometimes projects through the minute 
baud, aud the collet presses on it in 
place of the hand. Wlien this is the 
cose it should be filed down, because 
the minute liaud cannot be held firm, 
unless the collet be very much hol- 
lowed at the back, which it is not 
always advisable to do. 
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Scmmination and tahing to pieces . — ■ 
The Buspension of the pendulum, the 
pendulum apriug, and the action of the 
crutch, or back fork, on the pendulum, 
are ad of the moat %utal importance. 
Thespnugshould be perfectly straight, 
and should lit into the slit of the cock 
without shake, and the alit should be 
perfectly straight, and at right angles 
to the dial of the clock. The btick 
fork should fit easily and without 
shako, and the acting pai’t stand at 
right angles to the frames. The pen- 
dulum hob should awing exactly iu a 
plane ivith the frames and the dial. 
After a clock has been put in its case, 
before putting on the head, it is well 
to get up high enough and look doivn 
to see that all these parts work as lias 
bten described. Before taking the 
movement out of the case, it is arlvis- 
able to see whether you can find out 
the immediate cause of stopping. The 
points to which to direct attention 
are ; The hands, to see if they are in 
any way bound ; the catgut lines, to 
whioh the weights are attached ; the 
striking parts, to see if there is any 
mishap connected with them ; and 
the pendulum , to see if it is free. If 
all these things are correct, and the 
clock appears dirty, conclude it wants 
cleaning, or that it needs some repairs 
which will necessitate its coming to 
pieces. Having satisfied yourself on 
these points, proceed to take off the 
2 weights and the pendulum, and 
remove the movement to your work- 
board to undergo the requisite examin- 
ation, cleaning, and repairs. Placing 
it, dial downwards, on the hoard, com- 
mence by unscrewing the screws by 
whioh the movement is fixed to the 
seat-board, and remove it. The bell- 
stud screw is now unturned, aud the 
bell, bell-stud, and screw are placed 
on the board , then the bridge or 
“cock” screws aud the pallets are 
taken out, and the cook is screwed 
back ill its place. The cock is replaced, 
BO that you may turn the movement 
over without fear of scratching the 
back plate, and it is loft on till the 
last tiling before the actual cleaning 


commences. The clock is now turned 
over face upwards, the small pm that 
secures the hands is removed with the 
liers, and the collet or washer and 
ands are taken off. Pull out the pins 
tiiat hold the dial, and remove it. 

The movement consists of 2 distinct 
sets of “trains” of wheels, set withm 
2 brass plates, which are kept the 
proper distance apart by turned pillars. 
These are riveted to the back plate by 
one end, while the other ends pass 
through holes in the corners of the top 
plate, aud are there secured by pins. 
One train of wheels and pinions con- 
stitutes the “going" part of the 
machine, and the other, with the 
various appurtenances connected with 
it, the “ striking ” meclmuiam. 

The gomg train comprises the first 
or great-wheel and barrel, upon whioh 
the line runs , the centre wheel aud 
pinion ; third wheel and pinion, and 
the escape wheel and pmiou. The 
striking train comprises the striking 
great- wheel and barrel ; pin wheel and 
pinion ; gathering pallet, pinion, and 
wheel ; warning wheel and pmion ; 
aud the fly and its pinion. The names 
of the other pai'ts of the clock are the 
pallets and crutch ; cook ; pendulum , 
bell-stud and bell , motion work, em- 
bracing the cannon pinion, minute 
wheel, hour wheel, and snail ; the 
hammer and hammer spring ; lifter ; 
detent rock ; rook spring ; rack hook, 
and gathering pallet. 

The parts of a wheel are the teeth, 
the rim, the crossings, and the collet, 
or piece of brass on i^hioh the wheel 
is riveted. The parts of a pinion are 
the leaves or teeth, the arbor or axle, 
and the pivots whioh ruq in the holes. 

Having obtained a good general idea 
of the mechanism, proceed to take the 
clock to pieces, llemove the motion- 
work and the various parts connected 
with the strikingj which are under the 
dial ; pull out the pins wliich hold the 
top plate on, take it off, and remove 
the wheels. Take off the liammer, 
tail spiing, and the cook, aud the clock 
will be ready for cleaning. 

Ulvaniny, — Difi’eront workmen have 
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different methods of cleaning a clock, 
each supposing his own to be beat ; 
the following will be found aa good as 
any. Mix up some rotten-stone with 
any good oil, and with a stiff clock- 
brush rub thoroughly over every part 
until all tarnish is removed. In brush- 
ing the plates, the brush must taka 
one direction only, namely, length- 
ways of the plate, so that the scratches 
may appear in straight lines, other- 
wise it will look bad when finished. 
Should there be any rust on any of 
the steel work, it must be removed 
with fine emery cloth, and then rotten- 
stoned. Remove as mucli aa poaaiblo 
of the rotten-stone and oil with an old 
duster, flnisli with a clean brush 
wetted with turpentine, and wipe dry 
with a clean duster. In cleaning 
the wheels, etc., caro must be taken 
not to hend the teeth, or any other 
delicate parts ; and not to rub suffi- 
oiently hard and long in one place to 
take off the oornera and destroy the 
proper shape. Take especial care to 
clean out the teeth of the wheels, the 
leaves of the pinion, and lound the 
shoulders of the pivobi. The holes in 
the plates must also be well cleaned 
out with thin strips of leather, hojding 
the plates in tlie beuoh-vioe. Wrap a 


end upon the filing-block held m the 
bench-vice, file them to the proper 
taper. Keep turning the pin round 
towards you, but only move it when 
the file 18 going in the opposite direc- 
tion, that is, away from you. Wlieu 
filed to shape, they must be draw-filed 
with a smooth fUe, and finally bur- 
nished with a fiat burnisher. A flat 
burmsher is simply a smooth piece of 
flat steel, and requires rubbing on the 
emery stick, so as to produce a gram 
cross- ways. 

Renmmg Whed Teeth . — A much- 
recommended method of renewing 
wheel teeth is ns follows ' Proceed by 
fitting in a suitable piece of brass. 
Then proeui'e a slip of zinc, drill a 
hole through it, and fit it tightly on 
the pinion or arbor on which the 
wheel is mounted. Secure it at a part 
where the teeth are sound, and out it 
to the shape of the wheel ; then with 
a slitting file or saw, out out a pattern 
of 6 or 6 teeth more than you require 
in the new piece. When the zinc 
pattern is an exact copy of that part, 
bring it round to the now piece, allow- 
ing 2 or 3 of the zinc teeth to inter- 
sect with the wheel at both ends of 
the new piece. Fix it in this posi- 
tion and the new teeth may then 


duster round the 
part tliat goes in 
the vice, unless 
the jaws are pro- 
vided with lead 
clamps, so as not 
to mark the 
plates. 

When every 
port is thoroughly 
clean it will be 
ready for ‘ ‘ exam- 
ining,” by means 
of taper iron pins, 



with a loop 

formed at one end; for affording fa- bo out with the greatest ease and 
cility in picking them up off the board, accui'ocy. 

and about 2 in. in length. To make Wlieu a pivot is much worn or out, 
them, cut off the required number of if it will admit of it, it may be “run " 
pieces of iron wire, and form the loops (filed) down smooth and straight by 
at the ends ; put them one at a time means of the “ turns ” shown in 
in the hand-vice, and, resting the free Fig. 98. To “run " the pivot, fix 
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the turBS in the vice, and put in a. 
female centre at one end, and a run- 
ning centre at the other. Secure a 
Horew ferrule upon the sound end of 
the arbor, and putting the point of 
the sound pivot m the female centre, 
adjust the position of the running 
centre, so that its groove receives the 
imperfect pivot, and allows it to have 
a good beanng. Put the gut of the 
cane bow round the ferrule m such a 
manner that the downstroke may 
causa it to revolve towards you , then, 
placing tlie plain edge of a ftne file 
against the shoulder, file down the 
pivot until quite smooth and straight, 
taking care that with every downstroke 
of the bow the file is pushed away 
from you, and at the upstroke drawn 
towards you. L»nstly burnish with a 
flat burnisher. 

Escapevient . — In I'epau'ing the es- 
capement, reduce the friction bymak- ' 
mg the acting faces of the pallets very ' 
smooth and of good shape, avoid all 
e.xceasive di'op and consequent loss of 
power, and -render it as free os possi- 
ble from, liability to the variation of 
the motive force. To examine the 
escapement, place the thiid wheel and 
escape wheel in the plates, and pin 
together with the examining pins. 
See that the pallets and crutch are 
tight on their arbor, and observe 
whether the pallets are worn by the 
action of the escape-wheel teeth. Put 
m the pallets, screw ou the cook, and 
see whether the holes of the pallet 
arbor pivots are of proper size ; it is 
very important that they should be 
only large enough for the pivots to be 
just free. If found to be too large, 
remedy at once by putting new ones , 
return the pallets to their place again, 
and proceed to test tlie action of the 
escape wheels upon the paDeta by 
pressing forward the tliird wheel with 
one hand, and. confining tlie action of 
the pallets by holding the crutch with 
the other, and then slowly moving it 
from side to side a sufficient distance 
to let each successive tooth “ escape ” 
the pallets. For the escapement to be 
correct, it should fulfil these condi- 


tions : The di*op-on to each pailet 
should be equal, and only sufficient to 
give safe clearance to the tooth at the 
back of the pallet from which it has 
dropped ; there should be as little re- 
coil as can be obtained from the shape 
of tlie escape wheel ; tlie pallets should 
not scrape the back of the escape- 
wheel teeth ; and the faces of the 
pallets should be perfectly smooth, and 
of such shape to require to be moved 
by the escape wheel before ‘ ‘ escaping ” 
a sufficient distance to ensuie a “ good 
action or movement of the pendu- 
lum. As a general rule it will be 
found sufficient if the end of the crutch 
moves about ^ in. from drop to drop 
of the wheel teeth. If the pallets are 
worn, the wearing^ must be filed out, 
at the same time taking advantage of 
the opportumty to make them a good 
shape. 

The escape wheels should nearly fit 
the wheel, when pressed into it ou 
either side, as far as it is possible for 
them to go, the great object being to 
have as little recoil as possible. The 
first thmg to be done before taking out 
the wearingB, or altering the shape of 
the pallets, is to “let down the 
temper. This is done by heating them 
to a oherry red, and allowing them 
to gradually cool again. Haying 
thus softened them, file the wearings 
nearly out with a rather fine file, and 
alter to proper shape. Then smooth- 
file them, and lastly, with a bell-metal 
or soft steel rubber and oil-stone dust, 
finish them vei-y smooth and free from 
file marks. They can now be hardened 
by heating to oherry redness and 
plunging into cold watei, and after- 
wards tempered by warming till a part 
previously brightened with emery 
turns to a straw colour If, upon 
trial, there is found to be too much 
“drop” off the outside pallet, on to 
the inside one, the pallets need 
“closing,’' or bringing closer together, 
which 18 best effected by placing them 
upon the jaws of fche vice, opened to 
a suitable distance, and giving them a 
tap with a small hammer, so as to bend 
I them nearer to each other. Take 
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great care m doing this, and feee that 
the pallet arms have first been softened 
by heating as before directed, or they 
will brei. If there is too much 
“ drop ” off the inside pallet on to the 
outside one, the pallets require bring- 
ing nearer the wheel. If the excess 
IS not very great, it may be conve- 
inently altered by lowering the cock a 
little. To do this, remove the steady- 
pins fi’om the cock, and move it rounds 
so that the “ drop ” is corrected , then 
drill new holes in the plate for the 
eteady-pms, so that the cock will be 
kept in its new place. When the drop 
IS very excessive, new holes must be 
put in the back plate nearei to the 
escape wheel for the cock screws, and 
the cock lowered as much as la neces- 
sary to make the drop equal and cor- 
rect. Fig. 99 shows the escape-wheel 



and pallets. The arrow indicates the 
dh’ection in which the escape wheel 
revolves ; a, outside pallet ; h, inside 
pallet. Though it is proper to leave 
as little ‘^drojp” as possible, do not 
carry this to extremes ; but remember 
to give sufBcieut to ensure clearance 
after a little wear, and under disad- 
vantageous circumstances, or else after 
going a few Aveeks, the pallets will 
catch, and the clock will stop. When 
the edge of the inside pallet catches 
upon a tooth, the pallets are too close 
to the wheel ; when the edge of the 
outside pallet catches, there is insuffi- 


cient distance betAveeu the pallets 
Some escape wheels aie cut so irregu- 
larly that it 18 impossible to get a good 
escapement. 

The opemng in the crutch should he 
sufficiently large for the pendulum rod 
to move freely, with a little side-shake 
and no more , if at all rough inside, it 
must he made smooth and burnished, 
and then closed in to the proper size. 
See that the pendulum is sound every- 
where ; that the spring is not cracked 
or crippled ; that the regulating nut 
and screw at the bottom act propeily, 
and the bob slides easily on the rod. 
See also that its suspension is sound : 
it should rest well on the stud, and fit 
sufficiently tight os not to move at the 
top above the sht when swinging. 

The striking train is generally exa- 
mined before taking to pieces in a less 
critical manner ; it is seldom so bad aa 
to fail in striking, there being no resist- 
ance for the striking weight to over- 
come except the tension of the hammer 
tail-bpnug and rack spring, and the 
inertia of the train wheels. Sliould 
it be thought necessary, however, to 
be more careful, the course of pro- 
cedure would be exactly Bimilar to 
that described for the going train. 
The examination of the dial work is 
usually left until the clock is put 
together, as any errors can be easily 
altered, without m any way interfering 
Avith the rest of the clock The plates 
are next carefully Aviped Avibh a clean 
duster ; a leather atrip is passed through 
the holes, and the wheels, piinons, and 
other parts are brushed clean, ready 
for putting together. 

Putti'ruj Together , — Commence by 
screAving on the liammer Rpiing and 
the cock. The cock is put on in order 
to alloAV the pivots to go tlirough the 
holes until the shoulders rest on the 
plates, as the Avheels do not fall about 
80 much then as they other aviso would, 
and also to prevent the back plate 
being scratched by the workboard. 
Place the loAver part of the plate to- 
wards you, and put the Avhecla, etc., 
in their proper places in the following 
order: Centre Avheel, thud Avheel, 
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two great wheels, baiumer, pin wheel, j 
escape wheel, gathenng-mllet wheel, 
warning wheel, and last, the fly. Take 
care to have the catgut lines running 
the proper side of the legs or pillara. 
If there ia an arbor for a “ strike or 
silent ” arrangement, put it in now. 
■When these parts are in them proper 
positions, carefully put on the top 
plate, and pressing it model ately tight, 
guide the pivots into their respective 
holes, starting from the lower part of 
the frame. It is sometimes a great 
assistance to put the point of an exa- 
mining pin into the holes of the lower 
pillars, when the top plate is on suffix 
ciently far, as you have only then to 
attend to the top part. For the clock 
to look wen when finished, there must 
he no finger marks upon any part ; to 
avoid wmoh, hold the plates, etc., 
with a clean duster when putting to- 
gether, and keep it as bright as possible 
■When each pivot is in its place, and 
the top plate ia resting fairly on the 
shoulders of the pillars, pin up with 
the nxa min irg pins, and test the 
oorreotueaa of the relative poBitions 
of the wheels. 

There cannot, very well, he any mis- 
take with the “ going " train, but it is 
advisable just to press round the groat 
wheel a tum or 'so, and see that all 
runs freely. The wheels of the striking 
tram, however, require to bo placed in 
certain arbitrary positions in regard 
to each other, except the great wheel 
and fly, which are exempt. The first 
position to be tested is that existing 
between the pin wheel and the gather- 
ing-pallet pinion. In order to do this, 
put on temporarily the rack, rack 
spring, hook, and gathering pallet. 
Let the rack hook hold the rack 
gathered up, with the exception of 
one tooth, and move round the pin 
wheel very slowly until the hammer 
tail just drops off ; at that instant the 
tail of the gathering pallet should have 
about J in. from the pin in the rack 
which stops the striking. If there is 
an e.xcSBS of this, or if the hammer 
tail ia resting on a pin, the top plate 
must be slightly raised, and the pin 


wheel moved a tooth farther on in 
the pinion until it is as near this con- 
dition as possible. The reason for 
making the striking chain cease run- 
ning, as soon as can safely be done after 
the hammer faUs, is that there may be 
as much run as possible before it has 
to raise the hammer and overcome the 
tension of the hammer spring. Under 
no cireumstanoes leave the hammer tail 
“ on the rise ” — that is, restmg on one 
of the pins of the pin wheel — when 
finished striking. 

Having adjusted this, see that “ the 
run " of the warning wheel is right. 
Put on the lifter, and gradually raise 
it tin the rack hook liberates the tram, 
and ‘ ‘ warns. ” The distance the warn- 
ing pin should run is half a tum, so 
that immediately before it “ warns " it 
should he exactly opposite the piece 
on the detent, against which it ia 
stopped, until the lifter falls and the 
clock strikes. See that the warning 
pm catches fairly on the stop-piece of 
the detent ; if it does not, it is because 
the rack hook is raised either too soon 
or too late by the detent ; alter as may 
be necessary. When the tram is quite 
correct, remove the rack, etc. , and pin 
up the plates finally with good-shaped 
pins. 

It matters little wliat care may he 
bestowed upon repairing and cleaning, 
if the clock is badly pinned up, for no 
certainty of performance can be ex- 
pected in such a case. Therefore make 
a proper shaped pm, not too thorny 
nor too straight, but gradually taper- 
ing, round and smooth, and wellfittiug 
the hole it is intended to occupy ; 
then drive it in tight, and out off at 
an equal length each side of the hole. 
The front plate will now be ready for 
oding. 

OUiitg . — To make an " oiler,” file 
up a piece of iron wire sometlnng like 
an examining pin, hut about 4 in. long, 
and then flatten out the end like a 
drill. A very good oil for house 
clocks is olive-oil. Pour some into 
some small vessel, and with the point 
of the oiler proceed to oil the pivots 
of the fi'ont plate by putting a little 
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into eauli sink. A very Ultle ih suffi- i rack tail is wrong ; the rack tail travel 
cient, or it will flow over, and run being too great for the rack. To make 
down the plates, giving a very had ap- the matter plain, suppose that we have 
pearance. Slightly oil the studs upon to make a new rack tail, which is often 
which the rack and other parts work, necessary in badly used clocks. Mea- 
The cannon-pinion spring may now he sure first mth a pair of spring dividers 
put on the centre arbor, and the can- the proper dishince that the rack 
non pinion and minute wheel m their teeth fall for 12 to he struck by the 
places. They must work together m clock, and mark that distance on a 
such a manner that the lifter falls ex- piece of paper, as shown 6 to a ; then 
actly when the mi n ute hand is up- take the (hatance fi-om the points of 
right ; put the minute hand on the the rock teeth to the centre of the 
square of the cannon pinion, and see stud, upon which the rack works, and 
that it does so, or move the cannon mark that as shown 5 to c ; then from 
pinion a few teeth in the minuto a diaw a straight line to o. Take the 
wheel until right. The i emaiuder of total distance the rack tail has to fall 
the dial work may now he put on, and — ^viz. from the top step of the snail 
the only items to observe are that the to the lowest, and from whore the 2 
hour wheel works into the minute- lines, a o and h o, aro that distance 
wheel pinion, so that the hour baud apart, to the point, o, is tlie length re- 
is in its proper position when the clock quired for the new mck tail. In the 
strikes, and that the proportions and &agi-am, the distance fi-om the highest 
faU of the ruck are correct. Tliese are to the lowest step of the snail is sup- 
very important matters, and must be posed to ho from e to d, therefore the 
left exactly right, or the clock will be length of the rack tail would be from 
continually striking wrong d to o. When all is set right, pin on 

Few clock repaii-ers understand the the dial, and put on the hands, 
proportion which should exist between There should be sufficient tension m 
the rack and rack tail. Fig. 100 will the spring for the hands to move toler- 

prohably make the _ ably tight, or they will stop when the 

matter quite plain. A mmute wheel has to raise the lifter. 

To test the rook in \ / It is always best to use a steel pin to 

its place, allow it \ / hold the hands on, 

to fall until the tail \ The clock is now turned over, and 

rests on the lowest the pallets are put in. It is necessary 

step of the snail i \ / to put a very little oil on the pallets 

the rack hook \ / where they touch the escape- wheel 

should then hold \ / teeth, the phis of pin wheel, acting 

the rack, so that \/ portions of the hammer sprmg, and 

there are 12 teeth r crutch. See that the hammer acta 

to be gathered up ; Fio. loo. properly on the hell ; screw on the 

then tiy it on the seat-board, and oil the pulleys, 

highest step — ^it should now exactly Finally, put up the clock in the case, 
fit in the first rack tooth, leaving Fix the case as firm as circumstauoea 
only that one to he gathered up. will admit, then see that the seat- 
Supposiug the olook strikes 13 when board has a good hearmg, that the 
on the lowest step and 2 when on dial is upright and does not lean oithor 
the highest, it shows that the end of backward or forward, ' and tliat the 
the rack tail is a little too far off from crutch is free of the back of the case, 
the snad, and must accordingly be set Hang on the weights, and wind them 
a little closer. If, however, it strikes up carefully, observing that the lines 
the right number wheu on the lowest run properly on the barrels. It some- 
stop, and 2 wheu on the highest, then t times happens that the line is longer 
the proportion between the rack and i than sufficient to fill the barrel, and, 
1 ' 2 a 
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instead of forming a second layer 
across the barrel, rises perpendicularly, 
until it interferes with the olielcwork. 
The beat way to rectify this error is to 
put a piece of wire across the hole in 
the seat-board in such a manner as to 
throw it off as desh’cd. Put on the 
pendulum, and aet the clock “in 
beat. ” The meaning of “ in beat ” is, 
that the escape takes place at equal 
distances each aide of the pendulum’s 
centre of gravity. Wlien the pendu- 
lum is at rest, it should require to be 
moved as much to the right before you 
hear the “ tick ” as it does to the left, 
and vide versA, When “m beat” it 
sounds regular, and nearly equal, the 
differences of drop making it slightly 
uneven. The general rule for setting 
in beat is this : If the right-hand beat 
of the pendulum cornea too quick, the 
bottom of tlie crutch requires hendmg 
to the right ; if tlie left-hand beat 
comes too quick, then the crutch must 
be bent towaida the left. The olook 
maynowbaoonsidoredflnished. Regu- 
lation is affected by raismg the pendu- 
lum bob to make the olook go faster, 
aud lowering it to make it go slower. 

80-liour English Clocks. — The 
manufaotm'a of tliese clocks has en- 
tii-oly ceased , there are stUl a large 
number in use, however, winch occa- 
sionally requu-e cleaning and repairing. 
Two styles are met with ; in one the 
wheels are aet withiu a square frame 
formed of several pieces, and known 
as “ the birdcage ” ; in the other, the 
wheels are between 2 plates s imila r to 
the 8-day, There are 2 points of 
difference which require attention — 
the endless chain, and the strikmg 
mechanism. The endless chain must 
be put upon the spiked pulleys in 
such a manner that the wheels turn 
the right way when the weight is put 
on, aud the part that requires pulling 
to raise the weight should always oome 
to the front, so that the weight passes 
quite free behind it, Pig. 101. Some- 
times the chains wiU be found to be 
twisted, and the links, gathering up 
into a knot, stop the clock. The way 
to rectify this is to draw up the 


weight separate the chain at the 
lowest part, let it hang free, straighten 
both pieces, and then unite again, 
when it ivill be found to work properly. 
A leaden ring, of sufficient weight to 
keep the chain just tight, is used to 
prevent the liability to twist. When 
a chain breaks 
fr'om wear or rust, 
or jumps from 
being the wrong 
size, it becomes 
necessary to put 
a new one. They 
are made from 
iron wire. 

The most com- 
mon kind of strik- 
ing mechanism in 
30-hour clocks is 
known as the 
“looking plate,” 
and though it is 
more liable to de- 
rangement than 
the rack move- 
ment, still it is 
very largely used 
in French, American, and German 
olocks. It is much more simple than 
the rack, and one explanation of its 



EiG. 102. 

construotion will be sufficient for 
every case. The various parts are 
shown in Kgs, 102 and lOS : a, 
hoop wheel ; i, lifter ; o, hoop- 
wheel detent ; d, warning detent ; e, 
looking plate , /, locking -plate detent ; 
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jr, lifting pin to raise hoop-wheel de- 
tent ; h, spimg ; i, warning pm. In 
testing the relative positions of the 
striking wheels when put together, 
proceed by moving the wheels round 
very slowly until the hammer tail 
drops off a pin ; at that moment the 
hoop-wheel detent should fall mto the 
hoop, so as to allow the hoop wheel 
about J in. run before it reaches the 
end of the detent, and stops the striking. 



Fio. 108 . 


When the hoop is resting against the 
detent, the warning pm should have 
half a turn to run, the same as in the 
8-day clock. The looking-plate detent 
f is connected by an arbor with the 
hoop-wheel detent c, and must be ad- 
justed so that the latter can fall in 
the hoop wheel suffloioutly far to stop 
the striking only wlion the end of the 
lookmg-plato detent falls into one of 
the notches of the locking plate. This 
is easily done by moving round the 
wheel to which the looking plate is 
attached, a tooth at a time, in tlio 
pinion that drives it, until it is in the 
correct position, and slightly bending 
the detent /, if necessary. When a 
clock with a locking-plate striking 
arrangement strikes tdl it runs right 
down, it IS generally because the hoop- 
wheel detent does not fall freely, or 
the locking-plate detent does not enter 
the notches properly. It sometimes 
happens that the edge of the end of 
the hoop heoomea worn and rounded 
by long use, and if the weight is 
excessive, it will cause the detent to i 
jump out, and the clock to continue 
striking until run down. The remedy 
is obvious — ^file the end square. The 
looking plates are often cut irregu- 
larly ; but on no account interfere by ' 


filing or spreading the edges, or per- 
chance greater difficulties may arise, 
and there is always a position where 
it will answer weU, which can easily 
be found by trial. 

Spring Clocks. — The motive 
power of these timepieces being pro- 
duced by the uncoiling of a spring, 
several parts are introduced which are 
not found in weight clocks — namely, 
the spring barrel, fusee, and stopwork. 
The cover of the barrel ought always 
to he removed when cleaning the clock, 
to ascertain the condition of the main- 
a irmg, and, it the latter is found at 
a 1 dirty, it should be carefully re- 
moved with a pair of pliers, aud cleaned 
with a little turpentine on a piece of 
rag. It may he replaced by ivinding 
it round its own arbor, which should 
he screwed m the vice by the squared 
end. Take hold of the end of the 
spring with a pair of strong pheia, 
and wind it as tight as possible ; thm 
slip the barrel over it, and carefully 
let go the spring, holding the barrel 
tight with the left hand until tlie 
spring has hooked. To try that it has 
hooked securely, before putting it back 
in the clock, put on the cover, sooui'e 
the end of the arbor m the vice, aud 
turn round the bairel until you cau 
feel the spring is quite up. A new 
spring can be put in in the same 
manner. Always oil the main-spring 
after it has been handled. When a 
liew barrel hook is required, select a 
piece of good steel, and file up a square 
pivot with a moely fitting shoulder, i 
and fit in the hole in the barre|.vj' 
then shape the hook, and rivetiu its 
place. '"I' 

The fusee is liable to accidents to 
the clickwork, and when a chain is 
used, to breakage of the chain hook- 
pin. There are 2 kinds of hno used 
to connect the fusee with the barrel — 
catgut aud metallic. Metallio lines 
wear better, look better, and are quite 
as cheap ns gut. To ascertain the 
length required for a new hne, fix one 
end in the fusee, aud wind the line 
round in the groove till it is filled up ; 
then allow a sufficient length beyond 
2 A 2 
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to go round the spring barrel 1 J turn. 
When catgut lines are used, they 
should be shghtly oiled. The method 
of fastening the ends is so simple as 
to need but httle description. The 
fuBee end is passed through the hole 
in the fusee, and tied in a simple knot, 
the end being slightly singed to render 
it less liable to alip. The barrel end 
la passed through the holes in the 
barrel in the following manner : Down 
through the first hole, up through the 
second, and down through the third ; 
the end is then pushed through the 
loopformed by passing theline through 
the first and second holes. 

Take special care, in putting to- 
gether, to see tliat the Une is fi-ee, and 
on the right side of the pillars. Wlien 
ready to put the line on in its place, 
wind it upon the apnng barrel hy turn- 
ing the arbor , and when it is all on, 
ipd the fusee puUed round as far as it 
will go, set up the spring one turn, 
and secure the oliok in the ratchet. 
Wind the clock up, carefully gmding 
the line on the fusee, and see that the 
atopwork acta properly, and does not 
out the line whan it rubs against it. 
The suad in the fusee should oatoh 
against the stop directly the fusoo 
grooves are filled up with the line. 

Musical Clocks. — These call for 
no special remarks, beyond that it is 
advisable to well understand the 
action of tlie “letting off” work, and 
the “run" allowed, before taking to 
pieces. The arrangements ore so dif- 
ferent that scarcely 2 are exactly 
alike ; but they seldom offer any great 
difficulty when ordinary care is tSron. 
It is wise in some oases to keep the 
striking and chime parts distinct while 
cleaning. Most of these clocks pre- 
sent favourable points for improve- 
ment by reducing the friction, and, 
when it can be safely done, it is well 
to do it ; for, though the weights are 
unusually heavy, there is generally no 
power to spare. 

Outdoor Clocks . — In the ease of 
large clocks, the cause of stopping is 
usually apparent, and by trying the 
side-shake of the pivots in their holes, 


it can be readily seen if any new ones 
are rerpiired. The depths are nearly 
always correct, and the end-shakes can 
be tried the last tiling when put to- 
gether. There are 2 ways of treating 
such clocks . one consists of cleanmg 
them as well as it is possible with emery 
cloth, and turpentine upon a brush, 
without removing any of the wheels 
from the frame, called “ wiping out ” , 
the other, in taking them all to pieoes 
and thoroughly cleaning, in the same 
manner as small clocks. Which method 
is necessary or desirable must be de- 
cided by judgment. It will be found 
usually sufficient to thoroughly clean 
them about every 6 or 6 years, and 
“ wipe them out once every year — 
about autumn being the best time, be- 
fore the cold weather sets in to in- 
fluence the oiL 

If tlie clock drives one or more pairs 
of hands, it is very neoeasary to see 
that the leoding-off rods and umversal 
joints do not bind in any part of their 
movement. When the dial work stands 
in a very oblique position in regard to 
the driving wheel of the train, it is 
often much bettor to use bevelled 
wheels than the ordinaiy leading-off 
rods and universal joints, and small- 
sized straight-drawn iron gas-tubes 
wiU be found very serviceable for 
making the connections, by simply fit- 
ting turned pieoes of steel mto the 
ends, to carry the wheels. 

After a now hemp line has been put 
to a turret clock, if continued wet 
weather follows, it wiU oftentimes be 
found to twist and gather round so 
much as to stop the clock. The way 
to remedy this is to take the weight 
off, straighten out the line, and then 
replace it, giving it a few turns in the 
opposite direotion to its twist. If 
this fails, as it sometimes does, the 
following plan wiU be suoessful : Mix 
together about A lb. soft soap and 
a packet of blacklead until incorpor- 
ated, and work it weU into the rope 
along its entire length, laying it out 
in one long straight line, and quite 
free to turn during the operation. It 
IB rather a dirty job, but very effica- 
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cious, and well repays the ti-ouble 
when hemp ropes are used , it hardens 
the rope, making it last longer and 
work better, 

Drum Timepieces. — ^These sel- 
dom go satisfactorily for any length of 
time with the treatment they ordin- 
arily receive. In addition to the 
usual careful examination of depths, 
end-shakes, sizes of holes, etc,, it is 
necessary to bear in mind the follow- 
ing piincipal causes of their bad per- 
formance — defective calibre, rough- 
ness of finish, and faulty escapements. 
Defective ealibio la unalterable, for 
you cannot prudently make any use- 
ful altei-ation in the proportions of the 
various parts, as the e.xpeiiae would 
probably he more than the timepiece 
would he worth. There is, however, 
one very impoi-taiit part which de- 
mands attention, and that is the main- 
apring. Tliis usually has to make 
such a large number of turns for the 
timepiece to go the prescribed 8 days 
that considerable skill is requiied to 
make an eaoapenient which will give a 
fairly uniform rate. Therefore it is 
always desirable to have a thin niaiii- 
apring, in order to obtain as many 
turns as the size of the barrel -will ad- 
mit. 

Hough finish must be remedied, 
especially in the parts fai'theat from 
the motive force. To this end, thin 
down the third, fourth, and escape 
wheels, when found uiraeoesBarily 
thick, by filing with a fine-cut file, and 
finish smooth with a iiiece of water-of- 
Ayi- stone. Take care not to raise a 
‘'burr " by using too coarse a file, and 
look out for imperfections in the teeth. 
If the pivots of the escape puiiou and 
pallet arbor are left any too large, re- 
duce their size by “ running " in the 
turns, and burnish them well. 

In these timepieces, faulty escape- 
ments are almost invariably found, 
and may bo considered tiieir greatest 
defect. Witli the object of rendering 
the pendulum insensitive to tlie vary- 
ing power of the mainspring, the pal- 
lets are made as close to the arbor as 
possible, embracing only 1 or 2 teeth 


of the escape wheel. The inside pal- 
let communicates impulse to the pen- 
dulum, but the outside one, forming 
part of a circle struck fi'om the centre 
of motion, gives no appreciable im- 
pulse, as the escape-wheel teeth merely 
rest “dead” oii it. Unfortunately, 
this principle is carried too fai', and 
the result is that at times there is in- 
sufficient force at the escape wheel 
with such a small amount of leverage 
to maintain the vibrations of tlie 
pendulum, and the timepiece stops. 
As no beneficial alteration of the origi- 
nal pallets can be made in a proper 
woikmanlffie manner, it is best at once 
to condemn them, and make a new 
pair. By very carefully foUoivmg the 
mstnictioue here given, no great diffi- 
culty w'ill he e.xpeneiiced in making 
them give favourable results. The 
object of making new pallets is to ob- 
tain a longer leverage, so that the oo- 
casional diminished force may prove 
sufficient to keep the pendulum vibrat- 
ing , and the difficulty which arises is 
to make them of such a shape that 
this varying power of the escape wheel 
does not mfluenoe the time of the 
poudulum’s vibrations, however much 
it may the extent. The object is at- 
tained by making the pallets embrace 
a larger number of teeth, wliicli brings 
them a greater distance from the cen- 
tre of movement, and thus iiioreases 
the leverage. The difficulty is over- 
come by making the pallets of such a 
shape that the escape-wheel teeth rest 
as “ dead” as possible durmg theex- 
cureion of the pendulum beyond the 
distance necessary for the escape to 
take place. From a consideration of 
the shape of the escape-wheel teeth, 
and the distance the pallet arbor is 
pitched from the escape wheel, it will 
be readily seen that, though the out- 
side pallet can ho easily made to give 
the desu-ed effect, it is impossible to 
make the inside oue of any shape that 
will not pioduce more recoil than is 
desirable. 

To render this recoil as insignificant 
as eiroumstaneoB admit, gioat care 
must be bestowed in suiting the pallet 



358 Watoh and Clo0e Mending : Drum Timepieces. 


to the wheel, aud for the same pur- 
pose it is advisable to make it nearer 
than the outside one to the pallet 
arbor. Before making the new pallets, 
file off the old ones, guarding the 
pivot so that the file cannot slip and 
break it off’, and leaving the arbor 
round, smooth, and slightly taper. 
Procure a small piece of card, aud 
make a sti’aiglit line down the centre ; 
then, with a pair of compasses, take 
the distance from the escape-wheel 
pivot-hole to the pallet-arbor pivot- 
hole, and make 2 small holes through 
the card upon the straight line tliat 
distance apart. In one of these holes 
fit the escape-wheel arbor so that the 
wheel rests flat upon the card, and m 
the other fit the pallet arbor. The 
number of teeth most smtable for the 
new pallets to embrace must be decided 
by the character of the train ; if it is 
fairly good, 4 will be found sufficient ; 
if very rough, 6 had better be the 
number. Select a piece of good steel, 
of suitable tliiokneas ; having softened 
it, di'ill a hole through it, and fit the 
pallet arbor in to tho proper distance. 
Put tho escape-wheel arbor through 
one of the holes in the card, and the 
pallet arbor with the piece of steel on 
it in the other, and see how much 
requires filing off, so as to leave only 
sutficient to make the pallets of the 
proper length. Now mark off the 
position of tho opening between the 
pallets, the distance of the inside pallet 
horn the liue of centres being equal to 
the space between 2 of the escape- wheel 
teeth, leaving the space between the 
points of 3 teeth on the opposite side 
of the hue of centres. Fig. 104 shows 
the escapement. It is advisable not 
to file out the full width until the 
pallets are roughly shaped out and 
ready for escapmg. They should be 
made of the shape shown, keeping them 
flat across the surface , and they may 
he roughly “ scaped” for trial upon 
tho card, which, by bending, can be 
made to move tbe pallets nearer or 
farther off as desired. 'When neaidy 
right, fimsh the escaping in the fi-amo, 
taking great care not to get too much 


drop on to the inside pallet, as there 
is no way of altering it should there 
be an excess. The drop on to the 
outside pallet is easily adjusted, as tbe 
hole m the fi out plate is m a movable 
piece, which can be turned with a screw- 
driver. 

Respecting the shape of the inside 
pallet, it wiU be seen that its point re- 
sembles a half tooth of an ordinary 
wheel ; this is to cause the friction 
and recoil, wliich are unavoidable, to 
take place, with the least impedimont 



to the pendulum, as this shaped-point 
rolls upon the faces of the escape- 
wheel teeth, wlnlst the ordinary form 
scrapes them. 'When the pallets are 
properly “soaped,” it only remains 
to finish their appearance m a work- 
manlike manner, and harden and 
temper them. The sides should bo 
moely “ greyed ” by rubbing them on 
a flat piece of steel with oil-stone-dust 
and oil, aud the acting faces polished 
with diamantine or redstuff. It will 
be generally found sufficient to secure 
them by driving the pallet arbor in 
tight ; but if thought necessary, they 
may be pinned on. The timepiece may 
then be cleaned and put together, ob- 
serving that it is nicely ‘ ‘ in beat, " 
according to the conditions already 
stated. 

'When these drum timepiece move- 
ments are fitted into large gilt or 
bronze oases, where there is plenty of 
room foi any motion the pendulum 
may take, it is a great improvement 
to suspend the pendulum withaspriug, 
for the pallet-arbor pivots, being re- 
lieved of the dead weight of the pen- 
dulum, do not wear the holes so 
quickly, and, as the friction is con- 
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siderably reduced, the pendulum is 
kept in motion with lees power. The 
best way to put a spring suspension is 
as follows ■ If there is sufficient sub- 
stance m the cock above the pivot hole, 
drill a hole through the cock and tap 
m a piece of ^^in. brass 'wii-e, with a 
slight shoulder, and rivet it in secure. 
Cut off so as to leave it about J in. 
long, and make a saw-out to receive 
the brass mount of the pendulum 
spring. The underneath part of this 
stud should be left nearly in a line 
with the centre of the pivot hole. 
When the pivot hole is too near the 
top edge of the cook to allow this to 
be done, a piece of brass must be fitted 
on to the cock to receive the stud ; a 
very convenient shape is shoivn at a 
in Fig. 106. Procure one of the 



thinnest and most suitable French 
olook pendulum springs, fit one of the 
brass mounts into the saw-cut in the 
stud, and arrange it so that the spring, 
when in action, may bend as near as 
possible in a hue with the centre of the 
pivot hole ; then drill a hole through 
the stud and brass mount, and secure 
it with a pin. Fit a steel pm on which 
to hang the pendulum, m the hole 
through the other brass mount. The 
pendulum rod should be a piece of 
straight, small-size steel wire tapped 
with a thread at both ends. Make the 
hook exactly like the ordinary French 
olook pendulumhooks, only very much 
smaller and lighter, and fit it on one 
end of the pendulum rod ; screw the 
pendulum bob upon the other. Cut 
the old pendulum-rod in two, so that 
the piece remaining attached to the 
pallet arbor reaches to opposite the 


centre-wheel hole ; file a short pivot 
on the end, and fit on it a crutch. 
All the parts must be as small and 
light as possible, and the pendulum - 
bob must be round and turn tolerably 
tight. Silk suspensions are sometimes 
used, but rarely give satisfactory re- 
sults, as they are so sensitive to atmo- 
spheric changes, 

Bird Clocks. — These often give 
trouble from the bad mechanical 
arrangement of the parts. The great 
secret in repairing them is to reduce 
the friction as much as possible. The 
resistance to the rising of the “ lifter ” 
is often enormous, and may generally 
be reduced very much. 

The meohamsm of the cuckoo clock, 
as usually met with, is shown in Figs. 
106 to 109. There are 3 distinct 
movements to he considered : (1) for 
the production of the sounds ; (2) the 
appearancoand retirement of the bird ; 
(8) the movement of the wings and 
beiak. 

Fig. 106 shows the first. The 
dotted oii'cle a represents the position 



of the pin wheel set within the frame, 
the pma of which have to raise 3 levers. 
Those numbered 1 and 2 raise the 
bellows 6, and 3 corresponds to the 
ordinary hammer tail. The bellows 
are connected with 2 small ‘ ‘ stopped ” 
organ pipes d, measuring externally 
about 6 in. long and 1 in. square ; and 
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the “stops” are pushed in till the 
right note is obtained. The bellows 
are about 2^ in. long by in., wide, 
and are connected with the lifting 
levers by the wires o. 

Fig. 107 shows the second move- 
ment : / is the hoop wheel, and g 
the detent, which, fallmg in the notch, 
stops the running of the striking train.* 
A IS a wire lever attached to the arbor 
of the detent, and moves with it. i 
IB a vertical arbor carrying a pieces at 
right angles, on which is fixed the bird 
on the perch h. A spiral spring I 


wii‘e projecting from the fixed wood 
block n terminates in a small ring 
which embraces the wire of the bill, 
When the tail is raised, the head 
lowers, and the beak opens, The flap- 
ping of the wings p takes place in a 
somewhat similar manner ; they are 
united to the body by wire-ring joints 
at r, and a short wire lever is fixed m 
the upper edge of the wings. The end 
of this lever is joined by a ring joint 
to a fixed wire ou the block. When 
the tail is liaised, and the body moves 
farther from the centre of motion, the 




Pio. 108 


Fio, 109. 



keeps the short lever in in proper i 
position, to be acted upon by the long 
lever A. As shown in the sketch, the j 
cuckoo would be in ; when the clock 
strikes, the detent g rises to the edge i 
of the hoop wheel, moving the vertical 
arbor i with it, and the ouokoo ou the 
perch k opens the door by means of a 
wire link, which unites the perch with 
the door. The bird remains out until 
the looking-plate detent allows the 
detent g to again fall into the hoop 
wheel, when the spiral spring I 
causes the bird to retire and close the 
door. 

Figs. 108, 109, show the mechanism 
of the ouokoo. The body of the bird 
is hollow, and 71 is a block of wood in 
the centre of the body, firmly fixed 
upon the porch k. A pin o passes 
through the bird and block of wood, 
and serves for an axis, upon which the 
bird works when the tail is raised. 
The lower part of the beak is pivoted, 
and has a piece of wire attached , a 


wings open ; wlien the tail is lowered, 
they close. A piece of wire, fixed in 
the tail, is bent until exactly over one 
of the bellows. When the bellows 
aro raised, they lift the wire of the 
tail, aud thus cause the beak to open 
and the wings to flap. In putting the 
tram together, be careful to have 
neither of the levers resting on the 
ping when finished striking ; and make 
the other parts work easily. 

German Clocks — ^Wheu of the 
ordinary construction, these call for no 
especial remarks , the principal point 
to notice IS the back hole of the pallet 
arbor, winch will be generally found 
much too large. • It is an easy matter 
to put a new one. 

American Clocks. — Try the 
pinions to see if they are tight on the 
arbors, for they are often loose. The 
best way to secui'e them is with a 
little soft solder, taking great core 
afterwards to thoroughly clean off all 
the “ tmning ” fluid with chalk and 
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water ; finally oil them slightly all over. 
When the pendulum wobbles, it is 
owing to the spring being crippled, oi 
loose in the stud, or to want of proper 
freedom in the crutch. One authority 
remarks that when the pinions of 
American clocks are worn, the quick- 
est way to remedy them is to carefully 
turn each wire round, then add a 
small piece of solder to each , use 
rosin instead of salts for the soldering, 
then there will be no fear of the 
pimon turning rusty. Tliis method, 
in some respects, is preferable to put- 
ting new wires ; as, if a novice does 
the job, ho is liable to push in wire 
that IS much tliicker than is required, 
wliioh, of course, causes a bad depth. 
When American pallets are worn, the 
simplest way to move them is to get 
the centre of a Geneva hand and put 
behind the pallets, which will, in most 
cases, move them sufficient for them 
to act on an entii-ely new part. When 
the brass holes got worn, it will some- 
times bo well to open them, and solder 
in a piece of hollow brass wire ; then 
open the wire to fit the verge pin. This 
is better than wasting time trying to 
close the old hi-oas holes. 

French Clocks. — Tlio cleaning 
and management of these clocks is 
simple. It ooeasioiially occurs in new 
clocks, that a movement has been fitted 
to a case that is not high enougli to 
allow the pendulum to swing free when 
che clock is regulated to the proper 
time. Sometimes filing a little off the 
bevelled edges of the ball will allow the 
pendulum to clear the bottom of the 
case or stand of the clock, and allow it 
to be brought to time. Should more 
than a little be required taken off the 
edge of the ball, there is no use troub- 
ling with it further. Either get a 
new movement, or alter the tram, or 
make a new pendulum ball of a pecu- 
liar shape. The train is easiest altered 
by putting in a new escape- wheel pinion 
containing one leaf loss tliau the old 
one. In all oases, where pinion wu-e 
can he liad, putting in a new pinion 
IS not much trouble , but if this can- 
not bo done, and a new movement 


cannot be had, a new pendulum ball 
of an oblong shape may be used. 

As soon as new clocks ore unpacked, 
whether they appear in good condition 
or not, it is always well to take the 
movements to pieces, and to examme 
every action in the clock. Begin by 
takmg off' the hands and the dial, first 
trying if the hands move freely. Then 
examine the drops of the escapement 
to see if they are equal ; it not, they 
can easily be corrected by moving the 
front bush of the pallet arbor with the 
screw-dnver, making a light mark 
across the bush with a sharp point, 
which will show how much the bush 
has been moved. The fly pitohmg 
may next be examined iMid adjusted 
by the movable bush in the same way. 
The object of this bush being left mov- 
able is to admit of the depth being 
adjusted, so that the fly will make the 
least noise possible, and also to regu- 
late the speed of the striking tmin. 
The dial wosk and the repeating work, 
if any, may now be removed and the 
spnngs let down, the end and side 
shakes of the pivots in then- holes 
carefully tried, and all the depths 
examined ; os a general rule they will 
bo found to be oorpect. The pivots, 
will m some instances be a little rough 
and it will not be much trouble to 
smooth them. 

After examining the mainsprings, 
and noticing that the arbors ore free 
in the barrels, the clock maybe cleaned, 
and put together. Tliis will be most 
conveniently done by placmg all the 
wheels first on the back plate, and 
putting the front plate on the top. 
Get all the long pivots into their holes 
first, and as soon as possible put a pin 
into one of the bottom pillars. The 
lockmg of the stiiking work of these 
clocks is very simple, and all the pieces 
arc morkod. 

Be sure that the arbors in the barrels 
are oiled, and that the mainsprings 
are hooked before you put them in 
the frame. See that tliere is oil on 
the pivots below the winding ratchets 
before they are put on, and that the 
wheel which carries the uiiimte hand 
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moves round the centre pinion with 
the proper tension, before you put on 
the dial. This cannot be remedied 
after the dial ia put on, without taking 
it off again, and if the hands are loose, 
results fatal to the character of the 
clock ore sure to follow. 

To regulate the clock, it is safest to 
turn the case round, examine the 
regulator, and, if it is a Breguot, put 
a slight mark with a sharp point across 
the regulator. When the regulating 
square is turned, you -will see exactly 
how much the regulator ia altered ; 
because there is sometimes a want of 
truth in the screw that moves the 
sliding piece, which deceives people as 
to the distance they may have moved 
the regulator. There are various kinds 
of regulators, but probably the Breguet 
is the most common of those of modern 
construction. Silken thread regula- 
tors should always be regulated with 
caution, and when small alterations 
have to be made, it is well to use an 
eye-glaaa and notice how much the 
pendulum is moved up or down. If a 
clock with such a regulator has to be 
moved or carried about, when it is out 
of the cose, it is always best to mark 
the place where the pendulum worked 
in the back fork, when it was regulated 
to time ; for should the thread be dis- 
arranged, it can bo adjusted so as to 
hnng the mark on the pendulum to 
its proper place, and the regulation 
of the clock will not be lost thereby. 

When fastening the clock in its case, 
put it in beat by moving the dial round 
a bttlo till the beats become equal ; 
but it sometimes occurs that when 
the clock is in beat, the dial is not 
square m the cose. this happens 

t^e the clock out of the case and 
bend the back fork at its neck till it 
moves exactly as far past the centre- 
wheel pivot on the one side as on the 
other, when the pallets allow the 
escape wheel to escape. If this is 
done, the dial will be square when the 
clock is in beat. Some French clocks 
have their hick forks loose, or rather 
spring tight, on their arbors. This ia 
sometimes done in movemeuts tliat 


have plain as well as jewelled pallets. 
If the pallets are exposed in front of 
the dial, you can at once detect by the 
eye, if the clock be out of beat ; but if 
they are inside, you cannot tell with- 
out close listening. One of ihe ob- 
jects of the loose crutch is that the 
clock can be put in beat by giving it a 
shake ; but it is evident that if a shake 
puts it in beat, another shake will put 
it out of beat again. Great annoy- 
ances arise from these loose crutches , 
these ought always to he rigidly tight, 
except, perhaps, when the pallets are 
jewelled, or when the clock is not 
liable to be moved 

These clocks seldom require any re- 
pair, except perhaps the pallets get 
out ; but they are generally mads so 
as to admit of the action being shifted, 
which is easily done. Cleaning the 
brass is done in the usual way. Buffs 
should be used for the large pieces, 
when very dirty ; but if they are only 
slightly tarnished, a little potassium 
cyanide dissolved in alcohol will be 
found very suitable. The ornamental 
cases requii'e to be handled with care, 
to prevent finger marks. In the 
lughest priced clocks this precaution is 
perhaps not quite so necessary, be- 
cause then the cases are either real 
bronze, or gilt and burmsbed ; but in 
the cheaper qualities, and also in some 
expensive patterns of cases, the gild- 
ing is easily damaged. A little potas- 
sium cyanide and ammonia, dissolved 
m water, will often clean and restore 
it, if the gilding is not rubbed. There 
is a preparation sold in the form of a 
paste that renews the lustre of block 
marble cases, if they have become dim. 
If the preparation cannot be got con- 
veniently, a httle beeswax on a piece 
of flannel may replace it. 

Watclies. — In setting to work 
upon repairing a watoh, it is of great 
importance to adopt a regular system 
in submitting it to examination, al- 
ways following a certain order in deal- 
ing with the various parts. This will 
obviate the risk of omitting some parts 
altogether and inspecting other parts 
more than once. The work is per- 
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formed with the aid of the following 
implements : — 

The “ Wm'hhoarti" should he made 
of well-seasoned wood, rather large 
than small, and securely fixed at a 
convenient height in a good position 
as regards the hght. Along the front 
edge should be a strip or ‘ ‘ bead ” of 
wood standing up about f in. , and at 
the ends and back pieces 4-8 in. , may 
form the border. Hooks and nabs 
may be di'iven in these wide pieces for 
holding tools and other things. Those 
who have limited spaoe use a portable 
tray, with a similar border, which can 
be placed upon any table when re- 
(juu’ed. The principal point to be at- 
tended to is that tliere are no cracks 
or crevices of any kind. 

The “ verge stake” is a round piece 
of steel, ivith a small narrow slit in 
the centre, mounted in a brass block 
used for resting the brass collet of a 
verge upon, whilst the balance is 
riveted on. 

The “pinion stake” is a piece of 
brass or steel, about 2 in. long, with 
a number of graduated holes drilled 
in it, used for resting pinions on, 
when the wheels need securing or 
mounting anew. 

The “ humpiiig-up stake" is a steel 
stake, either round, square, or trian- 
gular at ouo end and hollow at the 
otlier ; the solid end being used for 
hammering work on, and the hollow 
end for resting wheels and balances on 
•i when the arms require slightly bend- 
ing by a gentle tap with the hammer. 

The “pin vioe" is a miniature vice 
with a long tail, by means of which it 
may be easily twirled between the 
thumb and first and second fingers. 

The “ filing -Uooh" is a small piece 
of box-wood, used for resting wire 
upon whilst it is filed into pins. 

The “sliding tongs ” is a tool some- 
what resemhling a stout pair of pliers 
with straight handles, having a sKdo 
upon them by which the jaws may be 
tightly closed. 

The “ chalk box " is a little box for 
holding a lump of chalk upon which 
to rub the brushes used in cleaning. 


to free them from grease and dirt. 
It may be made by nailing up a small 
box 3-4 in. square underneath the 
workboard, with a small piece of wood 
to pi event the chalk faUiug out in 
front ; or by fixing a piece of wood 
from the right support to a place 
underneath the workboard, when the 
chalk will wedge itself sufficiently firm 
for the purpose. 

The “mainspring winder" is a tool 
used for winding up a mainspring, so 
that it may be easily placed in the 
baii’el. 

A double-ended pair of brass calli- 
pers, with a small sink made in each 
end of one pair of arms ; and a sink 
and a short male centre opposite, in 
the ends of the other pair of arms ; 
they are used for testing the truth of 
wheels, balance.s, etc. 

Of burmshers, one flat and one oval 
will be necessary for bm’iushing the 
pins which hold the frome together, 
and other purposes. 

Veiy diminutive screwdrivers, made 
of small steel ivire and fitted into a 
brass wh'e handle, are used for turn- 
ing jewel screws. 

A small Bewiiig-needle, fitted into a 
piece of brass wire for a handle, filed 
down very fine, and then slightly flat- 
tened at the point, so as to take up a 
very minute quantity of oil, is used 
for oiling the watch. 

“Pivot broavhes " are exceedingly 
fine taper pieces of steel — some round, 
others hexagonal — used for making 
pivot holes a httle larger, or harden- 
ing the acting surface of them. 

“Bottoming h'oachcs" are small 
tools, Boniethmg like the preceding, 
only that they are “I-square,” and 
intended to out only at the point or 
end. 

A set of bench keys, or of variously 
sized keys of the ordinary sort, bench 
vice, eye-glass, tweezers, watch phers, 
nippers, screwdrivers, round and fiat 
faced hammers, 2 brushes, oil-oup, 
knife, 2 or 3 files, covering glasses, 
French chalk, pegwood, tissue paper, 
pith, a cork or two, and 4 small exam- 
ining pins, complete the equipment. 
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In examining a watch, take it in 
hand, and opening the bezel, attend 
to the following points before taking 
the movement out of the case. See 
that the enamel dial la not cracked 
or broken ; that the hands fit properly, 
are of the right length, and quite free 
of the hole in the dial ; that the can- 
non pinion is free of the glass, and 
that the seconds pivot is not too long 
and also free of the hole m the dial ; 
that the joint pin tits tight ! that the 
bolt and spring act correctly , that the 
cap is clear of the case when opening 
the movement, and comes freely from 
the frame when taken off; and that 
the winding-square is free of the case. 
Having done tins, push out the joint 
pm, and carefully examine the move- 
ment as a whole. See that the wheels 
and the barrel are upright within 
the frame ; that the wheels are free 
of each other, and of the frame or any 
part connected with it , that the chain 
IB free of the pillar and the stop-stud ; 
that the dial feet are not in the way ; 
and that the dial, or brass edge, ae the 
case may be, fits properly against the 
pillar plate. By laying the nail on the 
surface of the glass, it ivill be easy to 
see whether there is sufficient freedom 
between the socket of the hand and 
the glass. In case of doubt, place a 
small piece of paper on the hand, close 
the bezel, and tap the glass with the 
finger while the watch is in an inclined 
position : if free, the paper will be 
displaced. The dome must he at a 
sufficient distance from all parts of 
the movement, more especially the 
balance cook. If there is any occasion 
for doubt on this point, put a thin 
layer of rouge on the parts that are 
moat prominent. Close the case, and, 
holding it in one hand to the ear, 
apply a pressure at all parts of the 
hack with a finger of the other hand, 
listening attentively in order to ascer- 
tain whether the vibrations are inter- 
fered with. If the interval is insuffi- 
cient, a trace of rouge will be found 
on the inside of the dome. In such a 
case, if the dome cannot be raised nor 
hollowed ehghtly in the mandril (when 


formed of metal), lower as far as pos- 
sible the inde.x work and the balance- 
cook wing, and fix in tlie plate, close 
to the balance, one or two screws 
with musliroom heads that will serve 
to raise the dome. 

Verge Watcli. — To take the 
movement to pieces, begin by detach- 
ing the hands with a pair of nippers 
(if it is carefully done, the hands will 
not he marked), then draw out the 
pins which hold the dial, and remove 
it. These pms are sometimes very 
troublesome to get out with the nip- 
pers or pliers, and arc often best re- 
moved by pressing the edge of a knife 
into them close to the dial feet, and 
using the blade as a lever. The main- 
spring must now he “let down.” 
Unscrew the click screw a little, place 
a fitting watch-key upon the ban-el- 
arhor square, reheve the latohet, and 
gradually let the spring down. Be- 
gmners should always make it a rule to 
lot down the mainspring at the oom- 
meuoement, and if the watch has main- 
taining power, as most lever watches 
have, also to relieve the detent, for it 
is a very bad plan to let the tram 
‘ ‘ run ’’ down, and if by any ohanoe 
the top plate is removed ivith the spring 
wound up, tlie effect would be probably 
most disastrous. The motion work, 
including the cannon pinion, bemg 
removed and the spring let down, pro- 
ceed to untum the cook screw, and 
take off the cock. The cock is the 
piece that receives the top pivot of 
the verge, staff, or cylinder. See that 
none of the screws overturn ; it is 
important that all screws should bo 
perfect in this respect. If any should 
overturn, make a note in pencil on 
the hoard paper so that it will not he 
forgotten. 

Withdraw the pin that secures the 
balance spring to the stud, turn round 
the balance until the spring is free of 
the stud, and remove the balance. In 
some watches, the curb pins will be 
found bent over to prevent the balance 
spring from escaping from between, or 
more than one coil getting in. In such 
cases, the balance sprmg must he 
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freed from the ourb pine aa well aa 
the atud before attempting to remove 
the balanoe. Proceed to take off the 
name-plate and regulator slide, push 
out the pillar pins, and remove the 
top plate, when the wheels may he 
removed from their positions, and 
the watch will theil be “ taken to 
pieces.” 

Glean the various parts before pro- 
ceeding with the exammation. Before 
boginnmg to brush, the oil and dirt 
must bo -wiped off the plates with a 
small piece of clean chamois leather. 
The wheels and pinions must be well 
brushed, and the leaves of the pinions 
thoroughly cleaned vritha pointed piece 
of pegwood. A small piece of elder 
pith will be best adapted for cleaning 
the pivots. 

When the dirt and oil are removed 
from every piece, and the pivot holes 
in the plates have been “ pegged out,” 
until the pegwood comes out quite 
clean, the movement is ready for fur- 
ther examination. See that the piUai's 
are all tight in the frame, like-wise the 
studs that secure the ‘ ‘ brass-edge " to 
the frame wheu the dial is not pinned 
on direct. If either of the piUars is 
loose, pin on the top plate with 4 ex- 
amining pins ; then rest the end of 
the pillar to be tightened upon a 
filing block, and carefully rivet the 
pdlar till it is quite firm. In a similar 
manner, the brass-edge pillars or studs 
may be tightened, removing the dial 
and pinning on the brass-edge to the 
pillar plate. If either of the pin holes 
is broken out, or the cud of the pdlar 
is broken off, it may he repaired in 2 
ways. File off the broken end of the 
pillar till a little lower than the sur- 
face of the top plate, make a centre 
mark, and drill a deep hole -with the 
largest drill it ivill safely bear ; then 
solder in a piece of brass wire to form 
a new pillar end, in which the pin hole 
may be drilled. The other way is to 
use a smaller drill, and fit a screw in. 
Proceed to try if 411 the wheels are 
tight on their pinions. Hold the pinion 
firmly between the smooth jaws of 
an old pair of phers (or preferably a 


brass or copper lined pair), and see that 
the wheel lias no movement either 
backwards and forwards, or up and 
down. If a wheel is found to be loose, 
it must be secured at once. Place the 
arbor in one of the holes of a pimon 
stake, BO that the punon head rests 
firmly upon it, and, with a half-round 
punch and hammer, carefully rivet the 
pinion until the wheel is tight and 
runs true in flat. 

Such wheels ns are mounted upon 
brass collets, like the oontrate wheel 
in the verge movement, and the 
escape wheel in the lever, require to 
be treated rather differeutly. The 
collet must rest firmly upon the jaws 
of a “ pair of clams,” the clams being 
held m the vice ; then the brass rivet 
is slightly burred over. In the case 
of a lever escape-wheel, great care 
must bo exercised, or the wheel -will 
he found out of flat, and it -will not 
admit of being made true by the 
ordinary method of ‘ ‘ bumping. ” The 
best method of making it secure is to 
carefully fix the pinion arbor in the 
clams, and then use the sharp point 
of a needle as a punch, making 2 or 3 
burrs on the rivet of the collet. By 
this means, the wheel is rarely thro-wn 
out of flat. Ordinary flat wheels are 
rivotedas nearly true in flat aspossible, 
and then if necessary, “bumped” — 
that 18 , the wheel is set up between 
the ends of a pair of callipei-s, and by 
moans of a httle strip of bi-ass — called 
a “ toucher ” — the crossings are found, 
which require bending to make the 
wheel run flat. It is then laid across 
the end of a bumpmg-up stake, and the 
necessary orossmgs are gently tapped 
with the hammer until the wheel runs 
true. The wheels must further he ex- 
amined to see if any of the crossings 
are broken, or any of the teeth broken 
off or bent. If eitlior of the crossings 
is broken, there is no good remedy 
but a new wheel ; although sometimes, 
when the watch is an inferior article 
or old the crossing may be neatly 
Boldored. In a good watob, such a 
thing should not be oountenanoed. If 
a tooth IS bent, it may frequently ho 
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raised to its proper position by tb© 
blade of a penknife, and sometimeB by 
means of the tweezers. 

To replace a broken tooth, a new 
tooth can be put m ; it is never ocIvib- 
able to put in more than one tooth at 
the same part of the wheel. A wheel 
having S or 4 teeth broken off consecu- 
tively should be discarded aa quite un- 
fit for service, and replaced by a new 
one. If any of the pivots shows signs 
of wear, is rusty, or in any way rough 
or uneven, it must be carefully hur- 
nisbed till quite smooth and straight, 
and the ends properly rounded up. 
When all these points are attended to, 
put the centre wheel in its place in 
the frame, pin on the top plate with 
the esamimng pms, and see if the 
centra wheel runs flat with the pUlar 
plate, or, in other words, that the 
pinion is upright. If it is not upright, 
rest the edge of the pillar plate on the ^ 
workboard, and hold a small fihng ' 
block upon tlie edge of the top plate 
in such a position that a few smart 
taps with the hammer will put the 
frame in its proper position. This 
being done, the depths, end-shakes, 
and pivot holes claim attention. First, 
try the great-wheel depth with the 
centre pmion, observing particularly at 
the same Lime that the fusee stands 
quite upright in the frame, for if it 
leans at all towards the baiTel, most 
likely the cham will not run on pro- 
perly, but slip up the fusee. See that 
the pivot holes are of the right size, 
and the end-shakes correct ; if not, 
alter as may be necessary. Try, in 
the same manner, the centre-wheel 
depth with the third pinion, the third- 
wheel depth with the fourth pinion, 
and the fourth-wheel depth with the 
escape pinion, taking care to remember 
the pivot holes and end-shakes. Ob- 
serve, also, that the centre wheel is 
free of its bed and the third wheel of 
the pillar plate. 

In verge watches, it is very essential 
that the mainspring should be adjusted 
to the fusee, for the vertical escape- 
ment is so sensitive to variations of 
the motive force, that the time indi- 


cated would vary with the force that 
reached the escapement. In other 
escapements there is a kind of com- 
pensation in the action of the escape- 
ment which renders adjustment un- 
necessary. To adjust the mainspring, 
the barrel, fusee, and centre wheel are 
placed within the frame, and the top 
plate is pinned on. The chain is then 
attached to the fusee by the small 
hook, and to the barrel by the laige 
hook, and wound up tight round the 
latter by turnmg the ban el arbor with 
a bench key. The latchet is placed 
on the barrel arbor, and the spring is 
“ set up " about half a turn— that is, 
the arbor is turned round about half a 
turn more than is required to pull the 
chain tight. The “ adjustmg-rod ” 
(which is merely a weighted lever with 
shdmg weight) is then secured to the 
wmding square, and about one turn is 
given to the fuseo. The weight is then 
moved along the rod, until it exactly 
counterbalances the force of the spring. 
The fusee is then turned till filled 
with the chain, and tested to see if the 
maiuspnng exerts the same power at 
the last turn as it did at the first. If 
the last turn will pull over the weight 
quicker then the first, the spnng is not 
sot up enough. If, however, it shows 
less power at the last turn than at the 
first, then it is set up too much. When 
the coireot adjustment is found, a 
slight mark is made upon the end of 
the top pivot of the barrel arbor, and 
a corresponding one on the name plate 
or top plate, as the case may be. 
Another item requiring attention is to 
see that the cannon pmion does not 
confine the shake of the centre wheel, 
and also that the cannon-pinion teeth 
are free of the tlnrd-wheel teeth. 

Having completed the examination 
of the watch, with the exception of 
the escapement — which for the present 
IS assumed to be correct — it only re- 
mains to clean the different parts and 
put them together again . The greatest 
care must be taken to thoroughly clean 
each piece, and keep it clean until the 
movement ia replaced in the case. 
Several methods are followed for 
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giving the work a good appearance. 
Some workmen dip the various parts 
into pure benzine, others into sjurits 
of wine or some other liquid, which 
renders the removal of grease and dirt 
easy ; hut equally good results will he 
obtained fi’om the following plan ; Use 
a good soft watch-brush, occasionally 
rubbing it gently upon a piece of pre- 
pared chalk or burnt bona, holding the 
wheels, plates, and other parts in a 
piece of oleau tissue paper, to prevent 
the perspiration from the skin soiling 
them. As each piece is cleaned, it 
must be placed under a “ covering 
glass ” (a wineglass broken at the stem 
being generally used for the purpose), 
to keep it free from dust until the 
movement is put together again. The 
oham does not requhe brushing, but 
simply wiping with a clean piece of 
ohamois leather or tissue paper. The 
“balance spring” (usually known as 
the'hair spring) is best cleaned by laying 
it flat on the board paper and gently 
patting it with the brush ; whan very 
dirty or oily, the quickest way is to 
place it in some spirits of wine for a 
taw minutes, and then pat with the 
brush. 

The parts being ready for putting 
togetlier, the first item to attend to is 
the oiling of the pivots wluoh cannot 
be reached mth the oiler after tlie 
movement is together. In the verge 
movement, these are the foot hole of 
the potence, the dove-taU hole, fol- 
lower hole, the pivots of the barrel 
arbor on which the barrel turns, and 
the jewel holes in the frame which 
have end-stones or oover-pieoas in the 
lever. 

The plan of putting together is as 
follows : Take the potence, and, hav- 
ing oiled the foot and dove-tail holes, 
sorew it in its place upon the top plate, 
put in the escape wheel (called the 
‘ ‘ balance wheel ” in the verge escape- 
ment oidij), push in the follower, and 
oil its hole. Care must be taken to 
apply only a very minute quantity of 
od — too much oil is as bad as none at 
all. See that the end-shake of the 
balauce-wheel pimou is only just suffi- 


cient to ensure freedom, and that the 
wheel turns freely. Next lake the 
pillar plate and arrange the wheels in 
their proper places m the following 
order ■ third wheel, centre wheel, 
fusee, barrel, and lastly the contrate, 
or fourth wheel. Put the top plate in 
pesitiou, and carefully guide the pivots 
into their respective holes, keeping the 
plate just tight down upon the pivots, 
but using no undue force. Wlien all 
are in their right places, Booura the 
top plate with the examinmg pins, 
and see tliat the tram of wheels runs 
freely. In putting together, every 
piece must be held either in tissue 
paper or the tweezers, and no ‘ ‘ finger 
marks ” must appear on the plates or 
elsewhere. If tlie wheels all turn 
freely, the examining pms may ha 
withdi-awn one at a tune, and replaced 
with nicaly-fittiug burnished pins of 
suitable length. ' 

Adjust the name plate, as well as 
the slide containing the index, or regu- 
lator, and secure them with the screws. 
Try aU the end-shakes, and see that 
each piece has the necessary amount 
of freedom without excess. Attach the 
chum by the small round-ended liook to 
the fusee, and by the largo pointed 
hook to the barrel, and wind it regu- 
larly round the latter tdl the chain is 
pulled tight. Then set up the spring 
in accordance with the adjustment 
previously made. The pivot holes of 
the frame may now be sparingly oiled 
also the hole in the cock which receives 
the top pivot of the verge. Proceed 
to put the verge hi, exercising great 
care, for owing to its very fragile con- 
struction it is easdy broken. Always 
see that the bottom pivot of the verge 
is fairly in the foot hole befoie attempt- 
ing to put the cook on in place. 

The arbor that carries the balance, 
whethei' it is colled a verge, a cylinder, 
or a stair, has to he placed in a certain 
arbitrary position relative to the next 
piece which moves it, in order to en- 
sure the correct action of the escape- 
ment. When it occupies tliis position, 
it IS said to be “ in beat " ; whan other- 
wise, “ out of beat.” This position is 
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ueceasarily determined by the connec- 
tion of the balance spring with the 
plate, and one of the functions of the 
balance spring is to continually restore 
the balance, and with it the arbor, to 
its neutral position. The operation of 
finding the exact place for the balance 
spiing to he secured in the stud by 
means of a pm is called “setting the 
watch in beat ” ; a practical method of 
settmg the verge watch in heat is as 
follows : Put the end of the liair 
spring through the stud, so as to bring 
the verge approximately to its correct 
position, and pin it moderately tight, 
taking the precaution to have the 
spring within the curb pins and quite 
flat. Put on the cock, and turn in 
the screw. Hold the movement in 
the left hand, and with the thumb of 
the right hand slowly and carefully 
press forward the contra te wheel, allow- 
ing each escape of a tooth to be quite 
distinct j observe ho w much the balance 
is drawn to the right in order to allow 
the escape to take place, and how much 
to the left. If it is found that the 
distances are equal, the watch is in 
beat ; if unequal, the cook must be 
removed, the pin withdrawn a little, 
and the bahviioe spring moved in the 
the direction necessary to make the 
“ draw ” equal. 

This being correct, the pin must be 
pressed in tight, the lialanoe spring 
set quite flat, working equally between 
the curb pins, and finally the cock 
screwed firmly on. The chain can now 
ha wound upon the fuseo, guiding it 
carefully into the grooves by means of 
a pointed peg — the stopwork having 
been tested at the time of adjusting 
the mainspring. Put on the cannon 
pmion, minute wheel, and hour wheel, 
and pin on the dial. The movement 
will now he finished and ready for the 
case. 

Q-anava Watcb.. — The following 
remarks refer in the main to foreign 
watches with a Lepiue movement. 

Rotate the wheels connecting the 
hour and minute hands by the aid of 
a key ; a glance will suflace to show 
whether the several depths, which 


should be light, are satisfactory. The 
wheels should not rub against one 
another, the plate, barrel, or stop- 
work. The barrel should have been 
previously examined to ascertain that 
it was not inclined to one side, as, if it 
were, an error would probably be made 
in estimating the degree of freedom. 
The set-hands arbor (the square of 
which should be a trifle smaller than 
that of the barrel arbor) must turn 
rather stiffly in the centre pinion, and 
the cannon pinion must be held on 
the arbor sufficiently tight to avoid all 
chance of its rising and becoming 
loose ; for this would alter the play 
of the hands and motion work. Any 
fault found m the adjustment should 
be corrected at once, to avoid doing 
so after the movement has been 
cleaned. Slightly round the lower 
end of the cannon pinion and the 
steel shield, taking care to avoid form- 
mg a burr on the pinion leaves. These 
two pieces ought to rest on the ends 
of the centre-pinion pivots, and at 
the same time be some distance re- 
moved from the plate and bar respec- 
tively. 

Thera must be sufficient clearance 
between the plate and barrel ; the 
barrel and centre wheel ; the several 
wheels in succession, both between 
themselves, their oooks, and sinks ; 
between the balance on the one hand 
and its cook, the centre wheel, the 
fourth-wheel cock, the balanoe-spring- 
coils and stud on the other. The 
fourth wheel is frequently found to 
pass too near to the jewel forming 
the lower pivot-hole of the escape 
wheel. End-shake of the wheels may 
be tested by taking hold of an arm of 
each with tweezers and lifting it. This 
may also he done in the case of the 
escape wheel, hut, when the cock is 
slight, it will be sufficient to press 
gently upon it with a pegwood stick, 
then releasing it and observing the ap- 
parent increase in the length of pivot. 
At the same time ascertain that the 
width and height of the passage in 
the cock ore enough to allow the teeth, 
' when carrying oil, to pass with the 
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requisite freedom. Holding the watch 
on a level mth the eye, lightly raise 
the balance with a pegwood point 
several times, each time allowing it to 
fall. The variation observed in the 
space between the collet and cook will 
indicate the end-shake of the balance 
staff. 

Side play of the balance pivots in 
their holes can be easily estimated by 
touch, or by the eye, attentively watch- 
ing the upper pivot through the end- 
atoiie with a powerful glass, while the 
watoh lies flat, and the lower pivot in 
the same manner with the watch in- 
verted. If the endstones are not clear 
enough, which is rare, first remove oue 
endstone, and examine the pivot , then 
replace it, and remove the other. It 
should he possible to rotate the balance 
until the hanking pin comes against its 
stop, without causing the escape wheel 
to recoil at all, or allowing a tooth to 
catch outside the cylinder behuid the 
small hp. The banking pm sometimes 
passes too near to tlio fourth-wheel 
staff. The U-arms should rest as 
nearly as possible iu the middle of the 
hauking slot of the cylinder ; that is 
to say, they should be as far from the 
upper as from the under edge of this 
slot, so that the end-shakes may have 
free play in aU positions of the watoh. 
See that the balance spring is flat ; that 
it coils and uncoils regularly ivithout 
constraint ; that it does not touch the 
centre wheel, the stud, or the inner 
curb-pin (with its second coil). 

The rapid examination of the escape- 
ment may now he regarded as com- 
plete, if the watch in hand is merely 
being cleaned after having previously 
gone well. But if a watch that has 
not gone well previously, or if a new 
one, the action of the escapement 
must he thoroughly tested. 

The train being in motion through 
the force of the mainspring or the pres- 
sure of a finger against the Imrrol teeth, 
examine with a glass all the depths 
that are yisible. That of the escape- 
ment, for example, can ho easily seen 
through the jewelled pivot-hole when 
this is flat, the watoh being laid hori- 
1 


zontal and a powerful glass used. 
When the action cannot he seen in 
this manner ivith sufficient distinct- 
ness, hold the watch up against the 
light and look through it. Depths 
that cannot be clearly seen, or about 
which any doubt exists, must be subse- 
quently verified by touch. With a 
new watoh, it may be found necessary 
to form inchned notches at the edge 
of the cocks or near the centre hole of 
the plate, so as to see the action of the 
depths. But it is important that the 
settings of the jewels are not dis- 
turbed, and indeed that enough metal 
is left round these holes to admit of 
their being re-bushed, if necessary. 

Invisible and doubtful depths must 
he tested by touch, and the requisite 
corrections applied after havmg re- 
pohshed the pivots, etc. as may be 
neoessary. Holes a trifle large are 
less inconvenient than those which 
afford too httle play, providing the 
depths are in good condition. 

Remove the endstone from the cha- 
riot, and see that the pivot projects 
enough beyond the pivot hole when 
the plate is inverted. Remove the 
cock and detach it from the balance. 
Take off the balance spring with its 
collet from this latter, and place it on 
the cock inverted, so as to see whetlier 
the collet is central, when the outer 
coil is midway between the curb pins. 
Remove the cook endstone and end- 
stone cap, place the top balance pivot 
in its hole, and see that it projects a 
little beyond the pivot hole. Put the 
balance into the “ figure 8 ” calliper 
i to test its truth, and, at the same 
time, to see that it is sufficiently in 
poise ; remember, however, that the 
I balance is sometimes put out of poise 
intentionoUy. 

Let the train run down : if it does 
so noisily or by jerks, it may he as- 
sumed that some of the depths are 
had, in consequence of the teeth being 
badly formed, the holes too large, eto. 
To tost the latter point, cause the 
wheels to revolve alternately iu oppo- 
site direotionB by applying the finger 
to the barrel or oentre-wlieel teeth, 
2 B 
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at the same time noting the move- 
ment of each pivot in turn in its hole ; 
a little practice, comparing several 
watches together, will soon enable the 
workman to judge whether the play is 
correct. The running down of the 
train will also indicate whether any 
pivots are bent. 

Remove the barrel bar with its 
several attachments ; also the third 
wheel, and, if ueoeasary, test the uu- 
righting of the centre wheel by pass- 
ing a round broach or taper arbor 
through it, and setting the plate in 
rotation about this axis, bolding a 
card near the edge while doing so. 
This will indicate at once whether the 
axis of the wheel is at right angles to | 
the plate. If a marlced deviation is . 
detected, or the holes are found to be I 
too large, they must be re-bushed and | 
uprighted. TE the error is but slight, 
the axes may be set vertical by bend- ' 
ing the steady-pins a little, in doing , 
which proceed as follows : Set the bar 
in its place alone, the screws a little 
unscrewed ; rest the side of the bar 
opposite to that towards which it is 
to be bent against a piece of bmas 
held in the vice, and strihe the farther 
edge of the plate one or two sharp 
blows TOth a small wooden nmllet. 
Experience alone can teach the work- 
man to proportion the blow so as to 
obtain a given amount of deviation, 
and must enable him to ascertain 
whether it is desirable or not to pass 
a broach through the steady-piu holes 
before operating oe above explained. 

The centre pivots must project be- 
yond the holes in the plate and bar. 
A circular recess is turned round the 
outer end of each of these holes so os 
to form reseiwoirs for oil, Owing to 
the neglect of these simple pi’ecautionB, 
many watches, especially those that 
are thin, come back for repair with 
their centre pivots in a bad state, be- 
cause the oil could not be applied in 
sufficient quantity, and has been drawn 
away by the cannon pinion or the steel 
shield. If a watch has a seconds hand, 
ascertain by means of the calliper that 
Its wheel is upright, Finally, examine 


each jewel to see that it is neither 
crack^ nor rough at the edges of the 
hole. 

The side spring, which must not be 
too strong, should reach with certainty 
to the bottom of the spaces between 
the teeth of the ratchet, and this 
latter should be held steadily in posi- 
tion by the cap. The barrel is made 
straight and true on its axis, tlie arbor 
having been previously put m order if 
required. It is a good plan after 
making the extensive repairs here 
spoken of to again test the barrel and 
centre-pinion depth, either by touch 
or by dialling a hole for observation. 
The screw of the star wheel must not 
project within the cover nor rub 
against the dial j it must be reduced, 
if either case presents itself. 

The action of the stopwork must be 
well assured, especially when the 
actual stop occurs, It is a good plan 
to, as it wore, “ round up ’’ the star 
wheel and finger-piece, with an emery 
stick, supporting them on arbors. 
There must be no possibility of fric- 
tion between the finger and the bottom 
of its sink. To test the stopwork, 
take up the winding square of an arbor, 
with the barrel, etc., m position, in a 
pair of eliding tongs or a Birch s key ; 
hold the tongs between the last three 
fingei-s and the palm of the left hand, 
the first finger and thumb being applied 
to the ciroumferenoe of the bairel so 
as to rotate it, first in one direction 
and then in the other. During this 
movement, take a pegwood point in 
the right hand, and try to turn the 
star wheel ayaimt the direction in 
which it wotild be impelled by the 
finger. The tooth tliat is just going 
to engage with the finger will thus be 
caused to take up the worst possible 
position for being turned, and thus, 
if the action proves to be satisfactory 
for each tooth, you may rest content 
as to tbe future ; providing, of course, 
that the engagement takes place square, 
and there is no tendency to cause 
distortion of the metal. By holding 
the sliding tongs in a vice, both hands 
can he kept at liberty. 
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Cleaninrj . — It facilitates the work 
to secure order m taking to pieces and 
cleaning, preventing the screws from 
being mixed, etc. It is a good prac- 
tice to prepare beforehand one or more 
boards, in which grooves and holes are 
made in positions to correspond with 
those of the several pieces on thq 
plate of the watch, as indicated by 
Fig. 110. The round holes receive the 



cook and bar screws, which may be 
cleaned while the other parts are in 
the bensjine solution, (Two holes are 
shown side by side for eaoh bar and 
cook, so that the same plate will servo 
for a largo and small watch.) The 
oval or circular hollows at a and round 
b receive the cap screws, and b the 
shield ; c holds the screws of the side 
spring and star wheel, and the fliiger- 
piece pin ; d is for the screws of the 
top endstono, and e for those of the 
bottom ondstone, etc. 

Very conveniently divided deal 
boxes, for holding the several parts of 
a watch when taken to pieces, are hi 
general use by watchmakers. They 
are of foreign manufacture, and mea- 
sure about 6 in. by 4, and 1 in. in 
depth, thus being largo enough to con- 
tain all the parts of any ordinary watch. 
Every young workman will find the 
advantage of noting on a paper, bear- 
ing the number of the watch, the 
successive operations tliat have to be 
done, striking them out one by one as 
the work progresses. 

Whatever the system of cleaning 


adopted, it is essential that it be con- 
cluded hy passing a pegwood pomt 
into eaoh of the holes. Brilliancy is 
given to the surfaces of cleaned pieces 
by passing a carefully kept fine brush 
over them. A brush that is gi'easy 
can only be cleaned by soap and water, 
and a new brush is prepared for use by 
passing an inclined cutting edge over 
the ends of its bristles so as to taper 
them off to fine points, and to remove 
knots due to hard parts or to bristles 
becoming united. This preliminary 
treatment is completed by charging 
the brush with French chalk, and 
rubhmg it vigorously on a dry crust 
of bread, until the brush can be passed 
over a gilded surface without scratch- 
ing it. The bristles are maintained 
in good condition by the same treat- 
ment. Billiard chalk is very eifeotive 
for this purpose The greater number 
of cavities there are m a cnist the 
better it will act. Groat bread seems 
to be preferable to that made from 
wheat, because the latter contains 
greasy particles which prevent the 
brush from being kept thoroughly 
clean. A burnt bone is an exceUent 
substitute for the crust, and has the 
advantage of causing the brush to im- 
part a veiy brilhant appoaranoe to ob- 
3ects on winch it is used. 

Cleaning with a brush is less used 
now than formerly, as it can be 
adopted with safety with the old- 
fashioned gilding, but is too severe for 
the thin galvanic coats that are applied 
at the present day. It may, however, 
be resorted to for getting up the sur- 
face of pohslied brass wheels, for 
example Put some French chalk or 
powdered hartshorn (which can be 
bought at a ohomist’s) in pm’e alcohol. 
Shake the mixtui-e, and with a fine 
paint-brush coat the object with a 
small quantity of it, subsequently 
brushing the surface with a brush that 
is m very good condition. Polished 
wheels may be made to present a very 
brilliant appearance hy this means, 
but their teetii and the leaves of 
pinions must he afterwards carefully 
cleaned. The French chalk and harts- 

2 B 2 
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horn are more effective according aa 
they have remauied a longer time in 
the alcohol ; doubtless owing to the 
fact that the hard grains are then 
more completely dissolved. 

In soaping, it is advisable to use a 
soap that quickly produces a good 
lather. The object is held in the hand 
and cleaned by rubbing with a soft 
brush cliarged with this lather ; then 
immerse first in clean water, and sub- 
sequently iu alcohol, movmg it about 
in each ; it may he left for a few 
seconds m tins latter, and, on being 
removed, it is dried with a fine linen 
rag or soft muslin. A stroke with a 
soft brush in good condition will give 
brilliancy to the surface. If cold 
water dissolves the soap very slowly, 
employ warm. If about to soap 
polished wheels, the surface must he 
first got up with a buffstick and rouge, 
or by brushing with liartshorn. The 
balance sprmg may be cleaned by lay- 
ing it on a linen rag doubled, and 
tapping it gently with a brush charged 
with lather ; then dipping in water 
and alcohol in auooessiou. The alcohol 
may be used hot or cold, its action be- 
ing more rapid and effective in the 
former case. But there is no occasion 
to use hot alcohol e.vcapt when deal- 
ing with substances such as wax, that 
resist its action. 

The employment of esaencea in 
cleaning watches is becoming more 
general every day. They are to be 
obtained at all the tool-shops, together 
with full instructions in regard to 
their use. A few observations may 
be not out of place. The objects ore 
left in the solution for a few minutes, 
ill order to allow all adhering matter 
to dissolve, but not too long, aa certain 
qualities of, benzine, etc , are apt to 
leave stains. Dry the pieces on re- 
moving them, and finish pasaing 
over a ftue brush that has been charged 
with chalk and subsequently rubbed on 
a hard crust or burnt bone. The fol- 
lowing composition has been strongly 
recommended ; SO parts by weight of 
refined petroleum, and 26 of sulphuric 
ether. The objects ore immersed for 


several minutes, and on removal from 
the bath are found to be clean and 
bright. It must not be forgotten that 
many of these essences are liable to 
ignite near a lamp. 

Putting/ together , — The following 3 
rules must be observed in arranging a 
system of putting the watch together : 
(1) avoid taking up the same piece 2 
or more times ; (2) hold it lightly as 
any pressure will produce a mark ; 
(3) keep it aa short a time aa possible 
in the fingers. Any linen rags used 
must be free from flufif, but rage of all 
lands should as for as possible be re- 
placed by certain kinds of tissue paper. 
The best kind wdl be that which, 
while securing a given degree of plia- 
bility, will prevent heat and moisture 
from passing through. Blue tissue 
paper should be avoided, as it is often 
found to encourage the formation of 
rust on steel-work. 

The following order is often adopted 
in putting together the ordinary form 
of Geneva watch. Commence by put- 
ting the several parts of the ban-el to- 
gether, attaching it to the bar and ob- 
serving the directions given farther on 
with regard to the distribution of oil. 
Owing to the position of the stop-finger. 
It is sometimes found that the maui- 
epring must be sot up either J or J of 
a turn Very often J is not euffioient, 
and in such oases it is necessary, before 
putting together, to ascertain that the 
spring admits of at least 6 or turns 
in the barrel. If it will not allow this 
amount, and yet has to be Bet up f of 
a turn, too great a strain will come 
upon the eye of the spring in winding. 

the chariot with its endstone on 
the under side of the plate, Eeplace 
the fourth wheel, making sure that it 
is free, has no more than the requisite 
end-shake, and is upright. Then the 
escape wheel, testing it m a similar 
manner. See that the teeth have 
euffioient freedom on both sides of the 
cock passage, then make the 2 wheels 
run together with a pair of tweezers or 
pegwood lu all positions of the plate to 
make sure of everything being free. 

Having attached the index and end- 
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stone to the balaiice cock, and the 
balance spring to the balance (observ- 
ing that the centre of the stud is 
against the dot on the balance rim), 
place some oil in both the balance 
pivot-holes ; adjust the balance to the 
cock, after placing a drop of oil in the 
cylinder, and set in position on the 
plate. Some workmen apply a drop 
of oil to the top of the escape -wheel 
pivot-hole before setting the balance 
cock in its place, but oth^'S prefer 
only to add the oil after the escape- 
ment has been tested. Placmgasmall 
piece of paper first between the balance 
and cock, and then between the balance 
and plate, ascertain whether the escape 
wheel occupies its correct position in 
reference to the cylinder, in order that 
the escapement may act properly. 
This test is especially necessary in deal- 
ing with very thin watches or those in 
which the cylinder banking slot is ex- 
ceptionally narrow. 

Nest fix the barrel bar to the plate. 
Set the third wheel in its place, and 
lastly the centre wheel, after putting 
a little oil on the shoulder of its bot- 
tom pivot. Before putting the bar 
over it, apply oil to the top pivot in a 
similai* manner ; then screw it do^vn. 
After this is done, screw on tho tliird- 
wlieel cock. Apply a small quantity 
of oil to the 2 centre pivots, and very 
lightly to the others that have not al- 
ready been oiled ; give a turn to the 
key, and listen to the tick of the watch 
in all positions, This should always 
be done before leplacing it in the case. 
After passing the slightly-oiled sot- 
hands arborthrough tho centre pinion, 
and adapting the cannon pinion to its 
end, reverse the watch, passing the 
end of the centre arbor through a 
hole in the riveting stake, so that the 
watch is supported on the end of the 
cannon pinion ; a light blow of the 
hammer on tho Square end of this arbor 
will then suffice to drive the cannon 
pinion home. Some do this before re- 
placing the movement in its case, and 
some after. Add a little oil to such 
pivots oa have not already received 
enough, and, fix in their places the le- 


maining parts of the motion work, the 
dial and hands . the watch then only 
requires to be timed. 

Oilvng. — The distribution and appli- 
cation of the oil are of more importance 
than might he thought, and liave a 
very marked influence on both the time 
of going and the rate. Veiy fluid oil 
may be used for the escapement and 
fine pivots, where only a small (quan- 
tity is needed, and the pressure is slight ,• 
but it is not suitable in other places, 
on account of its tendency to spread, 
and leave the rubbing surfaces. If too 
much oil la applied, the effect is the 
same as if there had been too little ; it 
runs away, and only a mmute quantity 
18 left where it is wanted. 

To apply oil to the coils of the spring 
I is not enough ; some must also be 
placed on the bottom of the barrel. 
Before putting on the cover, moisten 
tho shoulder of the arbor-nut that 
comes m contact with it with oil , by 
doing 60, wlieu oil is applied to the 
pivot, after the cover is in its place, 
this oil will be retained at the centre 
of tho boss in the cover. Moreover, 
it will not then be drawn away by the 
fiugor-pieoe, passing fi’om this to the 
star wheel. The oil applied to the 
upper surface of the ratcliot, to reduce 
its fiictiou against the cap, must not 
be in such quantity as to spread on to 
the winding square. It is a good plan 
to round off the lower corner of this 
cover. The observation made in refer- 
ence to the oil applied to the bairel 
cover may be repeated for the centre 
wheel. 

After the drop of oil is introduced 
into the oil-cup of the balance pivot- 
hole, insert a very fine pegwood point, 
so as to cause the descent of the oil ; 
a small additional quantity may then 
be applied. "When tliis precaution is 
not taken, it frequently happens that 
in inserting the Imlance pivot, its co- 
nical shoulder draws away some of the 
oil, and there is a deficiency both in 
the hole and on the endstone. iSome 
workmen place a single drop of oil 
wiLlun the cylinder, and when the 
escape wheel advances, each tooth takes 
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Bome up. Tills method is unsatis- 
factory, because the earlier teeth re- 
ceive sucha quantity of oil tliat it runs 
down the pillars, where it is useless, 
and merely tends to inoreaae the weight 
of the wheel. A much better plan is 
to put a very small quantity in the 
oylmder, and on the flat of each tooth, 
or every second or third tooth. It 
will thus be evenly distributed, and 
will not tend to flow away. The es- 
cape-wheel pivots require but a small 
quantity of oil. It often happens, 
however, that the workman applies 
too much, and it runs down to the 
pinion. The leaves thus become greasy 
and stick, wliile the pivots are run- 
ning dry. 

Engiish ‘Watch. — Many of the 
remarks made in speaking of the 
Geneva movement ore equally applic- 
able to that of Enghsh oonstruction. 
It will he well, however, to supplement 
them by a few special directions. The 
following pomta require attention. 
See that the position of dial is not 
altered by closing down the bezel , 
that the fusee dust-cap does not touch 
the dome or cap ; and that the diamond 
eudstoiie or other jewelling of the 
balance cock is free of the case. In 
I'plate watches the chain is occasion- 
ally found to rub against the edge of 
the cose, or the top plate to press 
against the bottom edge of the some, 
causmg the train to bind. See that 
the balance and chain, and the fusee 
great wheel, are free of the cap where 
one exists ■ the chain is especially 
liable to rub after the breaking of a 
strong spring, wliich may cause the 
barrel to bulge, when it may also rub 
against the poteiioo. Ascertain that 
none of the dial-plate feet orpins touch 
the train ; that the hour wheel is clear 
of the third and fourth wheel bar ; 
and the minute wheel out of contact 
with the dial plate, and not pressed 
by the dial. See tliat the third wheel 
is free in its hollow ; and that the 
balance, more especially in overspruug 
watches, is clear of the barrel. 

The index or regulator must he 
tested, especially in watches that are 


undersprung, at several points between 
“fast ” and “slow,'’to see that it no- 
where approaches too near the spring, 
is held with sufficient firmness, and 
that it never comes near enough to the 
guard pin for contact to occur. See 
that the potence screw and steady -pins 
do not project, and tliat the barrel does 
not touch the name plate, balance cock, 
top plate hollowing or great whool. 
Before taking off the top plate, notice 
the position of the detent in the steel 
wheel, and the amount of its end- 
shake ; the wear of the holes, and 
freedom of the train wheels , the posi- 
tion of the third pinion with respect 
to the centre wheel, and that of the 
escape wheel to tho lever. See that 
the banking pins are not loose or bent ; 
that the guard pin, which protects tho 
balance staff when the chain breaks, is 
near enough to the barrel and the 
potence. when tho watch is taken 
to pieces, any loose pillars or joints 
must be secured, pivots examined to 
see whether worn or bent, and those 
working on endstones, that they come 
thi’ough the holes. The fourth- wheel 
pinion must be free in the hollow of 
the pUlar plate and the centre wheel 
in its hollow ; a similai- examination 
also must be made of the collet and 
pin whioli secure the great wheel to 
the fusee. If a chain is broken near 
the barrel end, the stopwork is pro- 
bably defective or the springtoo strong. 

The following faults may occur m 
Enghsh stopwork. The stop may come 
opposite the fusee suail too soon or too 
late, allowing one turn too few or too 
many of the fusee ; or the back of the 
snail may butt against the atop, and 
thus stop the watch after going for a 
few hours. Overwindmg sometimes 
occurs in consequence of the stop spring 
being looked between tho shoulder of 
the stop and its brass stud ; and the 
blade of the snail or the end of the 
stop may he worn or bent in cleaning. 
In J-plate fusee watches, see that the 
balance does not come too near to the 
fusee, fourth wheel, centre wheel, and 
sometimes the escape wheel. The 
breakmg of a mainspring somelimes 
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Btraina certain teeth of the great 
wheel. 

In examining a lever escapement, 
the following particulars should always 
he attended to. See that ruby pin 
and pallet stones are firmly set ; that 
neither pallet nor roller is loose on its 
staff ; and that the lever and pallets 
are rigidly fixed together. The guard 
pin must be firm, the balance well 
riveted to its collet, the sprmg ooUet 
sufficiently tight, and the curb pins 
firm. If there is a compensation bal- 
ance, ascertain that each screw is tight. 

So great a variety of arrangements 
of the mechanism for winding watches 
at the pendant is met with at the 
present day, that it would be impos- 
sible to give detailed directions in 
regard to their examination ; the fol- 
lowing general remarks, however, will 
be found of value in directing attention 
to the points which most require it, 
and will sufflco for any intelhgent 
workman. It should be observed at 
the outset, that the adjustment of 
keyless work is almost entirely a ques- 
tion of depths, and the workman who 
has thoroughly mastered this subject 
will rarely experience any difficulty in 
dealingwith keyless mechanism. Care- 
fully observe each depth, etc., in suc- 
cession, to make sure that uoprejudicial 
friction occurs either between teeth or 
by contiguous parts coming m contact. 
All springs should act solely in the 
direction in which pressure is required 
of them. 

Special attention should be given to 
the intermediate steel wheel for com- 
municating motion to the camion 
pinion, when this exists, as it is per- 
manently in gear with the train, so 
tliat any unevenness of the depth will 
affect the rate ; if the minute wheel 
have too much end-shake or play on 
its stud, it is apt to ride on the inter- 
mediate steel wheel. The friction of 
tlie cannon pinion on the set-hands 
arbor must not be excessivo, since it 
would involve too great a strain on 
the teeth of the minute wheel ; nor 
too slight, since tlio hands would be 
liable to be displaced on releasing the 


set-hands stud. If the intermediate 
wheel has too much end-shake, hmit 
this by an excentnc screw overlapping 
its edge. Test the sprmg of the set- 
hands stud, to see that it is not too 
strong or too weak, and that it moves 
parallel with the plate. Failure m tins 
latter particular might lead to its riqjug 
on to the rooking bm’ or other piece on 
which it acta. 

Examine the windmg-pinion depth, 
to see tliat it is neither too deep nor 
sliallow. The .set -hands stud spring 
must be strong enough to resist auy 
accidental pressure on the stud ; but, 
on the other hand, the strength must 
not bo excessive, as the spring will then 
be all the more liable to break, besides 
causing mconvenience when setting the 
hands. The course of the spring should 
be banked at the point which gives a 
good depth between the winding and 
mtermediate wheels. The minute- 
wheel stud must be firm m the plate, 
as any accidental bmding might other- 
wise unscrew it, occasioning the break- 
age of the dial. When the minute 
hand is earned by the set-hands arbor, 
and not by the cannon pinion, care is 
necessary in fitting this latter, for if 
too loose, it will rotate in setting the 
hands without carrying the minute 
liand round, aud the minute and hour 
hand will cease to agree. 

Attention must be paid to the ap- 
plication of oil to keyless work, as, in 
its absence, rust rapiilly forms, and the 
mechanism becomes bound. Of course, 
all bearing surfaces, such as the ul- 
terior of the pendant, intermediate and 
minute wheel studs, studs or screws of 
the rocking bar or other surfaces on 
which wheels rotate, must be lubri- 
cated ; an equally important pomt is 
to liberally oil the teeth of the winding 
pinion and the bevel or crown wheel 
that engages with it. The application 
of a little oU inside and outside the 
cannon pinion must not be omitted. 

Several watchmakers have noticed 
tliat the oil is preserved intact longer 
after wasliing with soap, if well done, 
than after oleaning with beiiziiie,s, etc., 
though in some instances it may be 
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that the latter prooeea was not properly 
performed. However, the following 
k the method adopted for some years 
by Berti-and • Dissolve in about 1 qt. 
of rainwater a piece of Maraeillea soap, 
about IJ in. square, pared very fine, 
and add a piece of black soap the size 
of a hazel-nut Boil, filter through a 
linen iiig, and bottle the liquid. When 
requu’ed for use, pour a httle into a 
capsule, and place the parts (excepting 
those fixed with lac) in it, hoil it 
sUghtly, and after having put back j 
the hquid in the bottle, pass the mrts 
through rainwater, ahghtly boiling, 
and then plunge them in alcohol. On 
taking them out, di-y them with a 
linen rag, By tins means, the pieces 
are muoh better cleaned than they 
would be, if benzines were used. 
Should the polished wheels turn a 
little brown, the colour may easily be 
made to dimppear by passing hghtly 
over the ataiued portion, and without 
touching the steel, apencil -brush dipped 
in water mixed .with potash oxalate 
(commonly called salts of son-el), and 
dipping in water and alcohol. If ue- 
cessaiy, it may be touched up with a 
dry chamois leather. 

Pivoting . — This may, in some re- 
spects, bo called the most tedious of 
any work connected with watoh repair- 
ing ; for it is certainly no easy job for 
the novice to drill down the oentre of 
a small pinion, especially when the 
pinion is left extra hard, wliich is often 
the case. Making the drill to the 
required shape and hardness is one of 
the main things to be considered. A 
needle is the best steel to be obtained 
for this job. Heat the needle in the 
flame of a caudle to a olierry-red, then 
hammer it into shape. This must be 
such a form os will give as much 
strength as possible ; therefore, do not 
hammer the sides too flat, or the edges 
win snap ofi' when hard. It must not 
be too pointed for drilling steel, but 
will work veiy well without a point, 
provided a nice cutting shape is ob- 
tained, wluch is secured by making 
the end a little larger than tlio other 
port, and slightly flattened with the 


round-faced hammer, then stoning up, 
BO that there is an edge iu the oentre 
of the flattened part. If this edge is 
slightly rounded instead of pointed 
like a brass drill, it will make the drill 
cut longer than the pointed sliape, as 
tliere is more of the cutting surface 
utilised at one time ; therefore there 
is not the amount of wear on auy par- 
ticular point of action, so it will out 
long after a pointed drill has become 
dulled. To got the drill extra hard, 

I hold it m the candle flame until it ba- 
eomaa a cherry-red, then immerse in 
quicksilver. Do not get it to a white 
heat, or the steel will be too brittle, 
and never out satiafooturily. A caudle 
IS much better than gas for makmg up 
driUa, as tho gas burns the steel, oiviug 
to the sharp current of ah- thi-ough 
tho burner. Some use water and some 
oU to harden the dnlls, while others 
use the tallow of the candle. Either 
will have tho desired effect, providing 
the steel has not been heated too much 
before putting m — a deep i eel is quite 
suffioieut. 

Suppose tho driU is hard enough to 
out down the required steel where tho 
pivot is wanted — say a verge thh-d- 
wheel bottom pivot. After finding tho 
centre, apply plenty of oil to the drill, 
then drill do-wn until you get about 
tho depth of a pivot's length. Now 
file the steel a perfect fit to this hole. 
There is no better steel for the pivot 
than a needle, brought down to a plum 
colour. When it is stoned to fit the 
hole tightly, drive it in with the flat 
hammer. If it is a good fit, you may 
uow cut it off a httle longer than 
required, run a pomt on it, put the 
pomt into the turns, and see if the 
pinion runs true. If so, the pivot may 
Buou be flmshed ; but provided you 
have got the pivot a little out of the 
centre, you must make the point j 
little out of the centre of it co that 
the pillion will ruu ti-ue ; then turn it 
true hefoi e you begin with the pivot- 
ing file, or you -will find the pivot will 
never find the centre by filing. Great 
; cai-6 should be taken in getting the 
point of the pivot in the proper place 
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before beginniug to turn. With care, 
pivots may be put in, so tlmt the watch 
will not suffer therefrom. Even if it 
is a wheel, whose being out of poise 
does not matter, it will throw the 
depths unequal, providing the pivot is 
out of the centre. It i.s sometimes 
rather tedious to get the pinion true 
from the point of pivot us advised, 
but there had better be a few minutes 
taken there than to slip the job and 
then have a bad depth to correct. 

In putting in a verge fourth pivot, if 
it be a seconds pivot, drill the pinion 
far enough, or, as before, the length 
of the seconds pivot— this will make 
a firm job of it. Care must be taken 
not to break the drill in ; but with a 
properly shaped drill and a steady hand 
there is not often a break. 

Wliether veige, lever, or Geneva 
pivots, they can all be done in the way 
stated, but of couraa a Geneva escape- 
wheel pivot requires more practice than 
a tlm-d-wheel pivot of a verge watch. 
With this the wheel must bo taken off 
in order to get the ferrule on to run it 
with. In putting on the wheel again 
the best tool to use is a pinion rivetiug 
tool, as it is then loft nice and flat. No 
watchmaker should bo without this 
tool, as it is so useful for all kinds 
of rivetiug whore aoouraoy isiequii-ed. 
It will leave the brass perfectly polished 
where it is used to rivet a balance on. 

Theie are pivots where the drill is 
not used. Some dnll in the turns, 
others use the maudril, with the wheel 
shellaoked firmly in it, holding the 
drill on the rest ; wliilo others employ 
the old-fashioned method of holding 
the wheel in the liand and running the 
drill in the vice holes. The operator 
may choose his own method. 

Now for a pivot without any drilling 
— a staff top pivot for instance. Drive 
out the old staff entirely (the steel part 
of it), then out off the steel about half 
as much as reaches through the brass ; 
atone the end flat, then put it in again 
as before. This wiU leave a hole in 
the top part. Put a piece of properly 
tempered steel in this hole, solder it 
in with a small portion of solder, then 


I centre the point so that the Imdy of 
I the staff runs perfectly true ; put it in 
j tlie turns, and turn down to required 
I shape for pivot, finishing off with fllo 
and burnisher. This is the best method 
for a staff top pivot, which can he done 
without much fatigue. Of oouise this 
method cannot be resorted to when it 
IB a solid steel staff, such as the Wal- 
tham staffs. In tins case the drill has 
to be used ; but when the operator has 
had plenty of practice with the tm'us 
he would be very likely to put in a new 
staff rather than a pivot. Evsnin put- 
ting in a new staff' (English), the steel 
can be driven out, and another piece 
put m, saving the trouble of turnmg 
the brass. In doing this, care must 
he taken to get the old brass to run 
true on the centres before using the 
graver, or the balance will be out of 
poise. 

We now come to the easiest pivot 
job, although by some it is thought to 
bo a very delicate and tedious job — 
the cylinder pivot. Provided the top 
plug ia a good fit, but has the pivot 
broken, simply drive out the plug a 
little way (the length of the pivot), and 
run anew pivot on the same plug ; turn 
it back a little way to give it a good 
appearance. This may be done com- 
plete in 10 minutes ; so it is not very 
senous after a little practice has been 
had at it. In driving out the plugs, 
moke a steel stake with holes through 
and chamfered ou the top ; this will 
let the plug move while the shell is 
held firmly on the stoke. 

New Mainspring . — The ban’el cover 
being removed by the blade of a small 
watch screwdriver, the arbor is first 
taken out and then the broken spring. 
If, without doubt, the broken spring 
was the original spring, and the watch 
is of fair quality, it ia well to follow 
the rulegenernlly adopted by the trade, 
and replace it with another of “the 
same width andstrength.” Erequeutly, 
however, it happens that tlie spring is 
not the original, but one putni by some 
careless workman either ignorant of 
what conditions a spring should fulfil, 
or contented with the nearest spring 
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to the original that he happened to 
posaess. In such a case, the general 
rule doea not apply. 

Suppose, by way of example, that 
you have a broken spring to replace, 
wliich evidently is not of the proper 
width and strength for the baiTal it 
occupied, and consequently notadapted 
to the watch. The first consideration 
IS its width, which should be as great 
aa the baiwel will fairly admit, reach- 
ing from the bottom of the ikrrel to 
the groove barely, excepting where 
the buTol cover is hollowed out, when 
it may reach it fully. If the spring is 
lint wide enough, its working will be 
irregular ; if too wide, then it wUl 
bind in the barrel. The next point is 
the thickness, and it is most impor- 
tant that this should be correct for the 
watch to perform satisfactorily. If the 
spring too thick, the action of the 
escapement will be hurried and its 
rate unsteady, and the chain more 
liable to break ; while, if too thin, the 
escapement will be sluggish, and the 
watch apt to stop altogether. The 
strength of the spring should be such 
that, when of the proper length, hooked 
in the barrel and wound up, it may 
cause the barrel to make about J of a 
turu more than is required by the 
length of a chain that occupies the 
fusee when fully wound. The length 
of a spring should be such that when 
wound in the barrel it should occupy 
about i of its diameter. Having gauged 
the width and found the correspond- 
ing springs, one of the proper strength 
wul be found as a rule to be a httle 
larger in diameter than the barrel, or 
one tluit would almost fill the barrel 
if it were wound in, so that it is neces- 
sary to break off a short piece that the 
barrel may not be too full. This ap- 
plies to the springs as bought from the 
makers, coiled within a wire ring, and 
is merely given os an approximateguide 
to selection. 

Having selected a spring apparently 
suitable, it must be shortened as much 
as isuecessary, and “ hooked in," when 
it must he finally tested by holding the 
barrel tight in the left hand and wind- 


ing up the spring by means of a pair of 
ahding tongs attached to the squared 
end of the barrel-arbor, and observing 
how many times it causes the barrel to 
revolve. If it makes an insufficient 
number of turns, the spring is too 
thick ; if too many, it is too thin. 
Although this may be stated aa a 
general rule, it is not without excep- 
tions, as, for example, m verge watches 
it is occasionally expedient to use a 
somewhat weaker spring than will 
only make the proper number of turns, 
owing to an imperfect and unequal 
balance wheel not admitting of a close 
and correct escapement. There are 2 
methods of hooking in mainsprings . 
in one, the hook is m the barrel, and 
the spring only requires a hole in it 
near the end ; in the other, the hook 
is attached to the spring, a hole being 
formed in the ban-el to receive it. In 
replacing a spring which only requires 
a hole in the end, it must be carefully 
tempered by means of a very small 
flame, so apphed that the sprmg may 
be gi-adually and equally tempered 
fi'om the end where the hole is to bo, 
which should be rather soft, to about 
in. of its length. The hole should 
e square, os being the least liable to 
oonsti-ain the spring, and prevent its 
proper action in the barrel. It is 
usual, after making the hole, winch is 
punched with a paii- of mainspimg 
mppera, to pass a file lightly across 
the end of the spiing and round off 
the corners, giving it a neat and work- 
manlike appeai-ance. When the hook 
is to be attached to the spring, the 
latter is tempered in the manner al- 
ready described, and a small round 
hole 18 punched in it. A piece of 
“hooking-in" Wire is then fitted to 
the hole m the barrel, and placed in 
the jaws of a pair of sliding tongs in 
such a manner that a pivot may be 
filed on it to fit the hole in the spring, 
and cause the piece of hooking-in wire 
to form a hook standing at the proper 
angle to suit the hole in the barrel. 
The hooking-in wire is then put in the 
vice, and the mainspring is firmly 
secured to it by riveting, when the 
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length of the wire is out off, leaving 
only Buffioient to form the hook. The 
end of the spring is usually finished 
hke the other, but left pointed instead 
of round. 

Ifeio Barrel-hook . — When this is 
necessary, it is always a good plan to 
put in one of steel, and not brass, as 
they frequently are. The hook should 
be “ tapped ” in very tight and nicely 
shaped, not standing up too high in 
the barrel. 

Fighicninff Barrel-cover.— When a 
barrel cover is loose, it should be 
covered over with a piece of thin paper 
and gently tapped with a round-faced 
hammer all round the edge, winch, if 
carefully done, will spread the cover 
a little without marking it. 

New Barrd-arbor. — Thera are 3 
kinds of arbor commonly in use — the 
plain English, the plaui Genova, and 
tho Geneva with solid ratchet. The 
fitting of a new one of either kind 
requires to be done very carefully, it 
being absolutely necessary that the 
pivots should bo accurately fitted, and 
the end-shakes very exact, for the 
barrel to run true and give satisfaction. 
Either of the plain arbors can be made 
from a piece of ordinary round steel, 
or an “ arbor in the rough " may be 
obtained from the tool shops. In the 
former case, it will be ueoossaiy to 
turn the steel somewhat to shape in 
the lathe ; hut when bought in tlie 
rough, the arbor is quite ready for the 
more exact turning which is done in 
“ the turns.” A screw ferrule is at- 
tached to one end of the arbor, and 
the body or centre part is first turned 
to the proper width and diameter, the 
measurement being taken from the old 
arbor by means of the pinion gauge. 
The arbor is then turned down and 
polished until it fits the holes m the 
barrel just tight, when a round broach 
passed lightly into the holes will give 
the necessary freedom. 

If an English arbor, tho next step 
wiU be to turn the top pivot and fit it 
into the name plate, and afterwards 
file the square on the other end of the 
arbor to receive the ratchet. If, how- 


ever, it is a Geneva arbor, the square 
for the stopwork finger-piece must be 
made, and the lower pivot finished 
first, and the top or winding square 
(which also receives the ratchet) last. 
In filing these squares, great care must 
be taken to make them really squares. 
The beat plan to ensure success is to 
turn a hne where the square is to end, 
and file them up in the turns between 
the centree. The ends of the squares 
and pivots are usually finished in the 
screw-head tool. The hook to take the 
mainspring is formed by drilling an 
oblique hole in the body, and drivmg 
in very tight a piece of good tempered 
steel, which is then filed to shape. In 
cose of a Geneva arbor with aoKd 
ratchet, it is necessary to buy the 
arbor in the rough, and advisable to 
have that kind wliich is half finished, 
for the body is then sci ewed on and 
the latchct polished. It is almost 
impossible to tup a good thread with 
the ordinary screw-plates suitable for 
tills purpose ; and if an arboi not 
already screwed by the proper plate.s 
must be used, it will be found much 
better to accurately fit on the body 
with a plain round hole, and secure it 
■with a good' steel pin. This latter kmd 
of arbor is generally found where the 
barrelis “hanging” on thobottompivot 
of tho arbor, unsupported. 

New Barrel . — it becomes ne- 
cessary to put m a new barrel, as it 
sometimes does, either from the barrel 
cracking, across where the “hooking ” 
is, or from unskilful treatment having 
spoilt it, the best plan is to send the 
aihor and old barrel to the material 
dealere, and have a new one of the same 
diameter fitted to the arbor. The new 
barrel will require very little fimshmg, 
and it is much better and cheaper than 
attempting to make one. 

Bepairing the Chain . — A very fre- 
quent occurrence is the breaking of 
the chain, and to repair it neatly and 
strongly only a small amount of appli- 
cation is required. One end of the 
broken chain must consist of a double, 
and the other end of a single Imk. It 
is easy enough, by means of a sharp 
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penknife, to get the Mingle link, hub 
the double one is sometimes more 
difficult to obtain The best plan la 
to rest that end of the chain at which 
the double link is required upon the 
filing block, and, with the thumb-nail 
of the left hand, keep one end of the 
pair forming the double Imk tight 
together, while with the penknife you 
gently separate the other, eo as to 
loosen the nvet first from one side and 
then the other. If the chain is then 
held in the left hand and the small 
piece of broken link is firmly grasped 
witli the pliers and a sliarp pull given, 
it will be found tliat the double link 
18 made and ready to receive the single 
one. "When the ends to be joined are 
placed in position, they should be 
secured by a rivet made of chain wii'e ; 
but in the absence of this, a needle, 
properly tempered to a blue colour, 
may be used, taking care not to leave 
the livet too Jong. Also remember 
that the hooks are placed the right 
way to hook m the barrel and fusee. 
When a new chain hook only is re- 
quired, it will be found much easier 
to tuni the chain than the hook, when 
the latter happens to lie the wrong 
way. 

Chain I'wnning flat or off the Fusee, 
When a chain runs fiat, when work- 
ing back on to the barrel, or slips up 
the fusee when winding, it must be 
carefully examined, and the cause 
found out. Sometimes it results fiom 
the oham being too large j then the 
only remedy is a new chain. At other 
times it will be found that the delicate 
spiral projections on the fusee which 
separate each turn of the chain from 
the next have become bruised and per- 
haps broken in places, so that the safe 
retention of the chain cannot be relied 
on. If the damage is very serious, the 
fusee should be re-cut, but if only 
trifling, it maybe rectified by carefuUy 
raising the injured part to its proper 
position and then placing it iu the 
turns, and allowing a graver of suit- 
able shape held in the right hand to 
lightly scrape out the grooves as the 
fusee is slowly toned with the left, 


Wlien the chain ruus off without any 
apparent cause it may be frequently 
altered by changmg it end for end, or 
by taking a very little off from the 
outer lower edge of the chain along its 
entire length. When all these means 
fail, by putting in a new hole foi’ tlie 
top fusee pivot, so that the fusee in- 
clmea away from the ban’el, a certain 
oure will be effected, as this must evi- 
dently cause the chain to run in its 
proper position. 

Fining HairspHugs is frequently a 
source of much trouble for the novice. 
First get to know what train tlie watch 
has , this, of course, will necessitate 
your knowing the number of teeth in 
the fourth wheel and escape pinion ; 
tliat IS, if it is a seconds watch ; if not, 
you will have to know the whole train 
from centre wheel. Now if we find 
the watch has to beat 18,000 per hour, 
we get the hairspring that will be the 
proper strength to make the balance 
oscdlate 300 per minute, or 6 per 
second. This is done by fastening the 
centre of the spring to one of the 
pivots with a piece of beeswax ; but 
notice that the centre of the spring 
has been made the proper size for the 
collet before being tried, os a spring 
with its old centre — as made — will be 
80 that it gives its beats slower than 
when the centre has been broken out 
to make it fit ; therefore when this is 
correct, and waxed to one pivot, we 
take hold of the outer coils of the 
spring, just where the spring is the 
proper circumference for this coil to 
reach the same place as the stud and 
the curb pins. This will be the proper 
size, but to get the proper strength, 
w 0 notice the beats it will make, by 
placing the other pivots on a watch- 
glass, holding the tweezers about where 
it should be pinned in the stud ; by 
giving the balance a slight move we 
soon see the number of beats it will 
make in a minute, by counting and 
watching the seconds hand of the regu- 
lating clock. If it is a tram which 
requires 16,200, we then have to get 
the spring of such a etrength tliat it 
will make 270 vibrations per minute ; 
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but it is best to oourit every alternate 
vibration, making the counting 135 
per minute for the 16,200 train. If 
it goes a little over or under this num- 
ber move the tweeners a little along 
the sprmg till you find the exact place 
where the number is correct ; this is 
just the place to pm in the stud, and 
the watch will bo to tmie. 'With the 
16,200 train the watch beats times 
per second ; but some' of the old- 
fashioned levers and Genevas beat only 
4 per second ; this, of course, can be 
counted by taking every altcrmdc beat 
until you get 120 per minute. Those 
who follow this method will he able 
to set the spring and return it at once 
ready timed. 

Weaheniny the Hairsprinri . — This is 
effected by grinding the spring down. 
Eemove the sprmg from the collet, 
and place it upon a piece of pivot wood 
out to fit the centre coil. A piece of 
soft steel wire, flattened so as to pass 
freely botwoeu the coils, and armed 
with a little pulverised oil-stone and 
oil, will serve as your grinder, and with 
it you may soon reduce the strength 
of the spring. Your operations will, 
of course, be oonfiaod to the centre 
coil, for no other part of the spring 
will rest sutliciently against the wood 
to enable you to giand it, but this will 
generally suffloo. The oifect will he 
more rapid than one would suppose, 
therefore you will watch carefully, or 
you may get the spring too weak be- 
fore you suspect it. Another and per- 
haps later process is as follows; Pit 
the coUot, without removing the spring, 
upon a stick of pivot wood, and having 
prepared a little diluted nitrio acid iu 
a watch-glass, plunge the centre coils 
into it, keeping the other parts of the 
spring from contact by holding it in 
the shape of au inverted hoop skirt 
with your tweezers. Expose it a few 
seconds, governing the time of course 
by the degree of effect desired, and 
then rinse off, first with clean water, 
and atterwarcls with alcohol. Dry in 
the sun or with tissue paper. 


Coal EooNOMisrisrG 
Powder. 

This powder, when made into a solu- 
tion with water and sprayed on coal, 
has the effect of delaying combustion 
to a auffleient extent that combustion 
IS more perfect, sooty flame, smolie 
and free carbon (soot) being reduced. 
It might he mode up into packets of 
J lb. each, which^ dissolved in 12 gal. 
of water, is sufficient to treat a ton of 
coal. Sal-ammoniac 3 lb., nitrate of 
potash 25 lb., lampblack 2 lb. 




Concrete. 

Materials.— (7c?/ie7ii should bo of 
the beat procurable to ensure good and 
lasting work in concrete coustr action, 
the use of a cheap and prolmbly adul* 
terated and defective material being 
disastrous, and much more costly in 
the end ; therefore the best English 
Portland cement should be used. 

Agg7'cgates, — (a) The follo^ving ma- 
terials are unmited for making good 
concrete, and their use should be 
avoided if possible j loamy or argils 
loceous sand ; very fin© sand, such as 
blown" sand; fine sand; road or 
ditch sand ; impure sand or stone, i.e. 
thatwliichia covered with scale, slime, 
humus, or is iu a dirty damp condi- 
tion ; sand or stone impregnated with 
sewage orammoniacal water ; round or 
nodular grained sand or stone ; stone 
or sand from soft sandstone rock , 
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aand -which is dull, murky or opaque ; 
atone or aand -with a aurface veiy 
smooth or polished ; atone or sand 
that has lime scale or calcareous 
ni’itter attached to it ; pit sand with 
a few exceptions ; soft stone, or sand 
■with soft grains j shell sand, or broken 
shells. 

(/;) Aggregates that make good con- 
crete : stone or sand from quai tz rock, 
and granite chips ; stone or sand from 
hard sandstone or other hard rock ; 
apht sea beach stones, if they have 
not very smooth surfaces ; all very 
hard angular and rough faced stone 
or sand , sea beach shingle and sand, 
if not nodular and pohshad from me- 
chanical attrition ; sand from a river 
whose bed and 'watei’abed are rocky — 
preference being given to that found 
along the course of the river and not 
at the mouth ; sand with large graiua 
— of equally coarse and rough, use 
the larger grained sand ; sand with 
coarse or rough grains m the case — 
of sand of grains of equal size, use the 
coarser or rougher ; sand which is 
clean, clear and translucent ; the hard- 
est stone or sand available , the stone 
or sand should b(? angular and fiag- 
mentary m form; the surface of the 
stone or sand should be rugged and 
coarse • stone broken from pieces of 
liard rock by a machine, the powder 
being removed ; sand obtained from 
hard rock crushed by machinery, the 
dust bemg removed ; sand or stone 
obtained from rock which is the most 
durable. 

Proportions of Ingredients. — A 
watertight ooment cannot be produced 
unless the cement which is supposed to 
set watertight, entirely fills the mter- 
sticea of the aggregates and encircles 
them, A satisfactory concrete can 
only be obtained by the cement being 
properly apportioned to the sand, and 
the mortar so formed to the stone, or 
gravel, or aggregates. 

A simple method of ascertaining the 
quantity of cement required is as fol- 
lows ' shake or ram down the stone or 
gi-avel into a watertight box ormeaeure 
of known volume, filling it completely* 


Then add as much damp sand as pos- 
sible, shaking it down among the 
gravel, gauging the quantity used. 
Finally pour in as much water as the 
mixture ^viJI contain ; the quantity of 
water gives the not cubical contents 
of the cement required, a quantity 
which should be increased by about 
10 per cent., to alloAV for imperfect 
amalgamation, which cannot be so 
complete as \vith water, to allow for 
any defects m mixing, and to ensure 
that all the interstices of the sand are 
filled "with cement. 

To ascertain the volume of sand 
required, tightly fill a meaam*e -with 
the stone, and fill up with water ; 
the volume of water required to do 
80 being equivalent to the cubical 
content of the interstices which should 
be filled with fjand. 

It should be noted that in deal- 
ing With concrete all measurements 
are usually given in volumes. A mor- 
tar of 2 of sand to 1 of cement is 
most commonly employed in good 
work, but for exposed work in deep 
water a mixture of of sand to 1 
of cement should bo employed, as 
expenments have proved that such a 
mortar will make a concrete suffi- 
ciently impervious to resist pressures 
of 30 lb. per square in. 

It 18 customary to designate the 
proportion of the aggregate in mul- 
tiples of the cement, which is used as 
the unit of measure. Thus a 1 ■ 2 : 
5 mixture consists of 1 port by volume 
of cement, 2 parts of sand, and 6 of 
stone or gravel. 

Sizes of Stone or Gravd . — In order 
to obtain an ideal concrete the mate- 
rials composing the aggregate should be 
of varying sizes from the largest stone 
to the finest sand, such proportions be- 
ing used as will produce the most com- 
pactmass. For reinforced concrete, the 
broken stone or gravel ought never to 
exceed a size that ^vill pass a IJ-in. 
screen, and when the reinforcement is 
closely spaced, it ought not to be larger 
than that which will pass a J-in. screen ; 
a usual size is that which will pass a 
j-iu. screen* 
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Mixing. — Tho points to be in- 4 of breeze to 1 of cement, ancl laid 
sisted on to secure a good mixture are 6 in. thick if on earth (ground floor), 

(1) Exact measurement of materials ; the floor hoards, if hoards are used’ 

(2) thorough mixing till the colour and being laid shghtly ofl’ the concrete as 
consistency of the mass are urufonn Rg. 111. Such a floor will carry a 
throughout ; (3) the use of the oorroct moving load of 1 ton. For first and 
quantity of water ; (4) the concrete higher floors, rolled steel joists enter 
should be mixed aa near aa possible to into the construction, and then the 


ithe work. 

The cement, stone, and sand, should 
be mixed first until of a uniform colour 
throughout, and then the water added 
from a can with a rose spout, the mass 
being steadily turned over at the same 
time When the requu'ed amount of 
water has been added, the concrete 
should be thoroughly mixed with the 
shovel. 

For further information on this im- 
portant subject readers are advised to 
conault the valuable works of Held on 
‘ Cements and Reinforced Concrete 
Construe tion,’ and of Gillette and Hill 
on ‘ Concrete Construction, Methods, 
and Cost.’ 

Concrete Foundations for 
B/oad-ways. — See Pavemkhts. 

Coke Breeze Concrete. — This 
is largely used for flooring pui-poses. 
The coke breeze is obtained from tho 
gasworks (or may be crushed coke), it 
being the fine coke (which wdl pass 
through a ^-iii, mesh sieve, and which 
is practically unsaleable aa a fuel). It 
may bo stated hero that it is uot yard 
sweepiiiga, aud it should contain no 
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dirt or foreign matter whatever. Coke 
breeze for concrete, however, can 
always be improved by adding crushed 
clinkei . 

lu pi notice this concrete, for floors, 
is usually made with Portland cement, 


concrete would have the hoards lying 
close on it, as Fig. 112. 

In Fig. 112, the concrete is shown 
coming next to the soil, but this is 
not satisfoctory unless the giound he 
naturally dry. If laid on damp clay, 
it will probably sweat and give ti'ouble. 



Fig. 112 


In such oases, a 6 in. top sm’faoe of 
earth should be taken out and replaced 
by 6 in. of dry broken brick rubbish 
well rammed, the breeze Concrete 
being laid on this. 

As coke breeze absorbs a rather large 
quantity of water, the concrete should 
be mode rather more wot than when 
gravel or hard stone is used. In Fig. 
Ill, the floor hoards ore shown slightly 
oflf the surface of the concrete to 
prevent contact aud possible rotting, 
hut many authorities consider that if 
the concrete is allowed to get tho- 
roughly dry, say three to four weeks, 
the hoards may go next to the concrete, 
if tho soil beneath is of a dry kind. 
In other cases, the boards as laid are 
tarred on the undeimde, or coated 
with mastic (os wood-block flooring 
is laid). For mastic, srr Cements. 

Conoretc Moor for Wood Blochs . — 
This is composed of Portland cement 
and clean baUast, 1 and 6, and floated 
over with a J-in. layer of Portland 
cement and washed sand, 1 and 3. 
The floating should ho worked to 
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wooden screeds (see Tilk Latino), so 
as to secure a uniformly level suiface, 
and these screeds may be left in. For 
laying wood block flooring, see Cements 
and Pavements. If the concrete is 
laid directly on a damp soil, coat the 
floating with a bed of ta-. 

Causes of Cracking in Ooiurrete 
WtiUs . — -These are many and varied 
in character. In the case of lime, it 
is not unusual for two deliveries to 
vary in quality and character, and an 
unequal setting vrill tend to make a 
partmg where the two kinds jom. 
The same remarks apply to cement to, 
perhaps, a more pronounced extent, 
for fresh cement has quite different 
working quaUties to that which has 
been air-slaked by turning it over 
throe or four times under shelter. 
The expansion of cement may vary 
very greatly according to the air-slak- 
ing it haa. Cracks may develop by 
reason of faults in the oement, even 
in the raw material from which the 
cement is made. Lime (in making 
oement) may create faults by being 
in too groat a bulk. This may show 
great strength in itaeK, but the free 
lime does not slake until the cement 
is partly set. The clay (in making 
cement), if m excess, is a fault, being 
liable to contract in setting, and it has 
little strength. Magnesia in oement 
is a doubtful ingredient and in con- 
crete subject to the action of sea water 
it is stated, that bme is washed out 
and magnesia tokos its place (from the 
sea) causing expausion and flaking. 
Cement, if over fired in making, de- 
velops hat'd particles which escape the 
gnnding, and which only slake after 
the body of the work is bard. This 
fault may not cause cracks, but is 
accountable for blisters and flaking. 
Slag used in makmg up the concrete 
may have bme in its composition in 
which case the slaking of this will 
cause trouble. It is needless to say, 
too, that lime os ordinarily used m 
lime - concrete must be thoroughly 
slaked before use. It is not an un- 
common occurrence for imperfect co- 
hesion lo occur in making a concrete 


wall, due to carelessness on the part 
of the workmen. Bad mixing, the 
too liberal or improper use of water, 
and such aota,"wiIl make a bad joint. 
The same may be said if, when leaving 
the work at night, a proper ‘ ‘ key ” is 
not left for the mormng’s new work, 
and much the same bad effect is ob- 
tained if the work is badly planned, srf 
tliat, m day-time, any part of the 
work is allowed to get dry (by a hot 
sun or drying winds), before the next 
portion is put on it. Frost too must 
bo guai ded against, as this will attack 
wet or “ green ” concrete, and cause 
disintegration. Irregular work results 
if the concrete is shot from too great 
a height as this tends to separate the 
small from the large material of the 
aggregate. This practice too is liable 
Lo disturb the partially set material 
already laid A common cause of 
cracks is settlement of the earth on 
which the wall stands ; while another, 
little understood as yet, is expansion 
and ooutraotiou. In retaining walls 
cracks are sometimes anticipated, so 
to speak, by making a succession of 
vertical straight joints at regular dis- 
tanoos. In forming oonorete arches, 
also concrete paving, it is os well to 
insert wooden strips at intervals, these 
being hfted out when the work is set 
and dry and then spaces grouted in 
with cement. 

Reinforced Concrete, or Fer- 
ro-Concrete. — During the past few 
yeais the use of iron and steel for the 
purpose of strengthening concrete, 
particularly to admit of greater spans 
being dealt with, has grorvn rapidly 
m favour. Tins is not the older prao- 
tioe of making a large open lattice, 
or framework, of joists of various sizes 
and filling in the spices with concrete, 
for this still prevads, hut is a newer 
plan of embedding metal in the sub- 
stance of the concrete to increase its 
general strength and admit, as stated, 
of its being carried over larger spices 
without other support than it gets 
fi'om the strength of the concrete, 
plus the metal embedded in it. In 
‘ Page's Weekly,’ a Mr, H. Kestuer, 
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who has made a speciality of this 
Buhiect, describes Reinforced Concrete 
as being Portland cement concrete 
with iron or steel embedded in such 
a manner that both materials, inti- 
mately connected with one another, 
can jointly exercise a statical effect 
agamst external forces. The theory 
is based on the fact that the concrete 
resists compressive forces, while the 
u-on bears the tensile stress, thus 
considerably increasing the otherwise 
limited tensde strength of the con- 
crete. 

The advantages of ferro-conorete 
constructions as compared with ordi- 
nary constructions, and the statical 
co-operation of the two otherwise so 
uneciual materials, are baaed on the 
following accepted qualities of the 
same ; (a) The concrete completely 
protects the enveloped iron against 
oxidation. (4) The adhesion of the 
Portland cement to the iron is very 
considerable, and nearly equal to the 
shearing strength of tho concrete, (o) 
The ooeffloients of linear expansion 
through temperature are nearly equal, 
(ci) When the iron surrounded by 
Portland cement concrete is subjected 
to a tensile stress, the expansion of 
the iron does not injure the concrete, 
as the latter expands with tho iron, 
and, owing to its elasticity, recovers 
its former condition ivithout, as above 
stated, its strength being impaired in 
the smalleat degree. From the ex- 
periences gained, it is known that a 
safe protection against rust and a suf- 
ficient adhesion can only he obtained 
if the proportion of the mixture of 
tho concrete is not too meagre, and if 
such an amount of water is added tliat 
tho so-called plastic state of the con- 
crete is obtained. It must bo observed 
that tberomforced concrete, onacoount 
of the embedded iron and the com- 
paratively small body of the concrete, 
cannot be rammed so well as is the 
case with ordinary concrete. Mr. 
Kestner takes as the lowest limit for 
tho mixture constituents 1 to 6, espe- 
cially with regard to the liigher oom- 
pressive strength of a richer concrete, 
1 


as in all reinforced concrete construo- 
tions a high compressive strength of 
the concrete is imperative. As regards 
the adhesion of the concrete to the 
iron, 660 lb. per square inch, the 
result of exhaustive experiments by 
Prof. Bausohinger, is generally accep- 
ted. This value, however, according 
to Mr. Kestner, can m no way he re- 
garded as normal . Through the latest 
experiments it has been proved that 
the adhesion of tho embedded iron 
bars ceases when the strain in the 
iron exceeds the limit of elasticity. 
The adhesion of the concrete, there- 
fore, vai'ies proportionately to the 
diameter of the iron. 

' The Builder, ' in speaking of re- 
inforced concrete, states, “ that the 
most successful methods are those in 
which the reinforcement is in finely 
divided forms, these being airauged so 
that the stresses encountered may be 
adequately met." The application of 
this is to he found in the almost gene- 
ral use of rods, light bars, strips of 
metal, metal lattice and expanded 
metal. In Potter’s patent, smJl 
corrugated steel tension rods aa’e em- 
bedded, as Fig. 113. This firm also 



makes lintels, a test of two of which, 
9 in. by in., placed on supportt 



Fra. 114 . 


4J ft. apart, and subjected to a load 
of 20 tons equally distributed, gave 
1 in. deflection, and were unbroken. 
In Homan and Rodgers’ floors a pecu- 
2 c 
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liar form of tee-bar is used, as Fig. 
114. In Hocltm and Jones' system" 
a corrugated strip, or bar, as Fig. 
116, provides tlieremforocmeiit. The 
Columbian Fireproofing Co. use a 
libbed steel bar, as Fig. 116, this 
illustration showing an ingemous me- 



thod of suspending the bai-s. A final | 
example may be givouiiiFig. 117, this I 
showing Bauka' system, in which a 



helical metal lattice lathing is used for 
roinforoement. 

The examples represent but a few 
of the methods being adopted. All 
claim some superiority, hut those 
oapablo of judging are of opinion that 
the teohnioally correct plan is not yet 
decided, and more than one soientifio 


society is investigating the subject at 
the moment of writing. There is not 
the least doubt that this method of 
construction ivill have a great future 
not only for floors, but for very many 
purposes where ordinary concrete 
construction is more or less inadmis- 
sible. 

Concrete "Walls. — In the con- 
struction of walls or bmldiiigs of 
concrete, the latter has to be kept in 
place or supported by boards or other- 
wise, until dry and firm enough to be 
self aupportiug. Various kinds of suit- 
able apparatus have been invented and 
patented, all more or less costly. A 
strong, simple, and inexpensive set 
may be made after the plan described 
and iUiistrated below. In Fig. 118, 
wliich is a perspective view, the boards 
abode are each made of 3 planks / 
9 in. wide and 1^ in. thick, planed on 
the inner side The width of each 
board is thus 2 ft, 3 in,, and the length 
may be various — 4 ft., 6 ft., 6 ft. 
The 3 planks / forming each board are 
held together by a piece of angle iron, 
screwed on at each end, vvlueh also 
serves to re tarn the bolts rj by which 
the boards aro secured to the uprights 
h. The last ai-e formed of a strip of 
board 2 in. vvide by about 6 ft. long, 
to wliioh is secured a piece of channel 

iron (i 1 ) of the same 

width and length. The 
iron bolts i/ hold each 
pair of uprights at the 
requu'cd disLance apart, 
to suit the tlucknesB of 
thowaU, aswell as help- 
ing to tie together the 
boards on each side of 
the wall, and resisting 
the pressure of the 
moist concrete. As the 
wall advances in height, 
the bottom boards ode can be removed 
and placed above the next row a b, and 
so on ; and when tho wall is sufiSoiently 
firm, the uprights can be removed and 
fixed higher. In addition to the straight 
boards, there will be needed some angle 
boatds lor tui-mng corners. 
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Confectionery, 
Syrups, Liqueurs, 
Cordials, eto. 

(See also Essenoes, Bstraqts, Peh- 
FUMES, Sugar, Preserving, etc.) 

Cla-nfioation . — For every 0 lb. of 
raw sugar requu-ed, take 1 qt. of 
water, the white of an egg, and about 
J teaoupful of bullocks’ blood. If a 
very fine, transparent, and colourless 
syrup is required, use finely powdered 
ivory-black instead of the blood. Put 
the white of egg in the water and 
whisk to a froth, then add the black 
and sugar, place the pan containing 
the ingredients on the stove-fire, and 
stir them well with a apatuU, until 
the sugar is dissolved and nearly boil- 
ing. 1711611 ebulUtion commences, 
till ow in a httle cold water , this 
oaimes the coarser parts to separate 
more freely, and the impurities attach 
themselves to the clarifying matter 
used , oonthiue for 6 imnutes, using 
about 1 pint of water to every 6 lb. 
of sugar, until the dross is discharged, 
and there remaius a fine door syrup. 
Place the latter beside the stove, and 
carefully remove with a skimmer the 
scum which forms on the top : it may 
also he taken off as it rises, hut it is 
best to let it remain a short time after 
it is olanfled. When charcoal (blaok) 
is used, it must be passed through a 
filtering-bag made of thick flauuel, in 
the shape of a cone, having a hoop 
fastened round the top to keep it ex- 
tended, and to whicli strings are sewn 
that it may be tied or suspended m 
any convenient manner . what runs 
out at first wdl be quite blaok ; return 
this again into the bag, and continue 
doing so until it runs fine and clear. 
A Httle Ume or any other alkali, added 
to the sugar with the water, will neu- 
traHso the acid which raw sugars con- 
tain, and they will be found to stand 
better after they have been manufac- 
tured, by not taking the damp so soon. 


Loaf-sugar is usually clarified by 
white of egg mixed with water, with- 
out other assistance. When it is 
necessary to have a very fine sparkling 
grain, break the lump into small pieces 
and put in a preserving-pan, with 
sufficient water to dissolve it, in which 
has been mixed the white of an egg 
and powdered charcoal, as for raw 
sugar, foUowiug instructions already 
given. After the sugar has been 
dmined from the hag, pass some water 
through to take off any which may be 
left in the charcoal, and use lor dis- 
Bolvuig more sugar. The soum is re- 
served, when charcoal (blaok) is not 
used, to mix with articles of inferior 
quqhty. 

Mr. W. Jago thus explains the 
various degrees through which sugar 
passes in making confectionery ; The 
confectioner places m his pan say 7 lb. 
of wliite cube sugar or crystallised 
sugar, and 1 qt. of water. This is set 
on the fire and the contents raised to 
the boihng-point . directly tliis occurs, 
the liquid is carefully stirred with a 
spatula, so a« to dissolve any lumps of 
sugar which may liappen to remain. 
At this stage we have a solution of 
sugar in very hot water. On continu- 
ing the boiling a Httle longer, the 
temperature of the solution rises, and 
it taken by a thermometer, will bo 
found to be at from 216° to 220° F. 
Each particular stage of temperature 
correspouds to a certain degree of 
sugar boiling, to which a technical 
name is given. Thus at the tempera- 
ture of 216° to 220°, the degree of 
smooth is reached. The workman 
identifies these degrees by physical 
tests which he appHes to the sugar. 
Thus he dips a clay-pipe stem into the 
liquid, and draws it between the finger 
and thumb ; at the smooth degree the 
sugar feels oily, and lieiioe the name of 
the degree. Proceeding still fm'ther 
with tlie-heating, a temperature of 230° 
to 236° is reached, and now the sugar 
is at the thread degree. Dmung this 
time water has been driven off from 
the sugar, and now on coolmg, the 
solution is sufficiently visooua to draw 
2 0 2 




888 


OONrHOTlONBRY : Syi’ups. 


into threads, if a little is pulled out 
between the finger and thumb. With 
further heating, a temperature of 240° 
to 245° IS reached, and the sugar is in 
the Uoio or feath&r degree. At this 
stage the liquid has become bo Yiecous 
that the steam generated in boiling 
hlows the mass into huge bubbles, and 
in fact, may easily boil over the pan. 
If a little of the sugar be tossed in the 
air, it will exhibit a feathered appear- 
ance. At 260° to 266°, we reach the 
haU or pearl degree, and a little of the 
sugar taken on a pipe stem or glass rod 
and dipped into water acquires a oon- 
sistenoy about equal to that of putty. 
We now proceed to carry our heat- 
ing operation a considerable distance 
further, and when the thermometer 
registers from 810° to 316°, the sugar 
is at the oraah degree. If now cooled 
in water, the sugar rapidly hardens 
and becomes brittle. Very little fur- 
ther heating causes an incipient cara- 
melising, and the confectioner’s cara- 
mel degree is reached. 

Duidng these stages the water onp- 
nally added is being driven off ; while 
toward the last the sugar is undei'goiug 
those Buooessive steps of degradation 
towards oaramelan, by “ shedding ” 
or losing molecule after molecule of 
water. It will be noticed that tlirough- 
out, the sugar still retains the chemical 
composition of a carbo-hydrate. 

Cutting the Qrain. — -At this stage 
an explanation must be given of what 
the confectioner terms “cutting the 
grain ” of sugar. Wlien heated above 
260° F. the sugar whl, if allowed to 
cool, crystallise mto a hard granular 
mass. The sugar, in fact, re-sohdifies 
from fusion and crystallises in so doing. 
To “out” or destroy this graining 
tendency, the confectioner employs 
some acid substance, that most fre- 
quently used being cream of tartar, 
which, consists of the acid tartrate of 
potash (hydrogen potassium tartrate). 
Instead of this, tartaric, citric, or 
acetic acids may be employed. The 
cutting agent may be added to the 
sugar when fiist mixed with water. 
As much cream of tartar as may ho 


laid on a sixpence being added for 
7 lb of sugar, and the whole heated 
together Sugar thus treated, instead 
of grauimg, remains pliable while hot, 
and transparent when cold. The sugar 
has in fact lost its oiystalline nature, 
and has become an amorphous or 
vitreous substance. 

Syrups. — (a) In the preparation 
of syrups, which are solutions of sugar 
more or less strong, according to the 
object for which they are used, care 
should he taken to employ only the 
best refined sugar, and either distilled 
or filtered ram water, as they will 
then be rendered much less liable to 
spontaneous decomposition, and be- 
come perfectly transparent without 
the trouble of clarifying. When, 
however, impure sugar is employed, 
clarification is always necessary. This 
is best done by dissolving the sugar in 
the water, or fruit juices, odd, and 
then beating up a little of the odd 
syrup with some white of egg and one 
or two ounces of cold water until the 
mixture froths well. This must be 
added to the syrup in the boiler, and, 
when the whole is frisked up to a good 
froth, heat should be apphed, and 
the soum which forms removed from 
time to time with a dean skimmer. 
As soon ns the syrup begins to simmer 
it must he removed from the fire and 
allowed to stand until it has cooled 
a little, when it should again be 
skimmed, if necessary, and then passed 
through a clean flannel. By using 
refined sugar, however, all this trouble 
of clanfloatiou can he avoided. 

When vegetable infusions or solu- 
tions enter into the composition of 
syrups they should be rendered per- 
fectly transparent by filtration or clari- 
fleatiou before being added to the 
sugar. 

'The proper quantity of sugar for 
syrups will, in general, he found to 
be 2 lb. avoirdupois to evory pint of 
water or thm aqueous fluid. These 
proportions allow for the water that 
is lost by evaporation during the pro- 
cess, and are those best calculated to 
produce syrup of proper consistence 
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and possessing good keeping qualities. 
They closely correspond to those re- 
commended by Guibourt for the pro- 
duction of a perfect syrup, which, he 
says, consists of 30 parts of sugar to 
16 parts of water. 

Freparatimi of Syrups . — In disouas- 
ing at soma length the various pharma- 
oopceial methods for the preparation 
of syrups, W. Bernhardt, m a recent 
contribution to the ' Deutach-Ameri- 
kanische Apotheker Zeitung,' comes 
to the conclusion that, with but very 
few exceptions, where heat would 
deleteriQusly affect the product, dis- 
solvmg the sugar by heat and raising 
to the boiling point is the best. To 
ensm'e the best results the author lays 
down these rules ■ — 

1. Employ only the best kinds of 
cane sugar, for the lower grades of 
sugar contain appreciable amounts of 
glucose, which mohnes to fermenta- 
tion. Follow closely the quantities 
directed in formula, Concentrated 
saoohariiie solutions resist fermenta- 
tion in a much higher degree than 
more dilute ones. On the other hand, 
there will bo loss fi'om crystallisation, 
if syrups prepared by heat ore stored 
in a cool room, as is sometimes done. 

2. Use none but absolutely clear 
vegetable oxtraots, seeing to it that 
after ebullition the syrup may also be 
peifeotly bright. The latter object 
may he iicoomplislied by the customary 
aids, such as the addition of albumen 
or pure filtering paper pulp before 
bringing the syrup to a bod. This 
does uot apply, of course, to naturally 
turbid ayi-up, as, for lustanoo, syrup 
of almonds. 

The author seta forth that even 
with moat aromatic syrups the loss of 
volatile constituents can bebut trifling, 
if the process of boiling be properly 
conducted. The inversion of saccha- 
rose may be left out of consideration, 
especially when fruit acids are absent, 
provided the solution of the sugar he 
completed at a low temperature and 
then rapidly raised to the boiling 
point. Albuminous auhstanoes are 
frequently extracted from the raw 


material, which boiling will remove ; 
all fermentative germs and fungus 
spores are effectually destroyed by the 
heat. 

Fmally, to ensure perfect preserva- 
tion, syrups should be flUed into small 
vials (of from two to eight ounces 
capacity, according to individual needs) 
which have been placed into boiling 
hot water ; the vials to he immediately 
corked and sealed. As an extra pre- 
caution, it is os well to lay the filled 
and corked bottles on their sides 
while yet hot, and to maintain that 
position. A French proposition is, 
to fill the bottles to the brim, and, 
while the contents are still warm, to 
place on top, so as to come in contact 
with the syrup, a circular piece of 
filtering paper. A firm cover of crys- 
staUised sugar is thus obtained, well 
calculated to exclude all extraneous 
matter. (‘ Western Druggist.’) 

Candied Sugar. — Providea round 
mould smaller at bottom than top, of 
any size, made of tin or copper, with 
holes round the sides about 3 in. asun- 
der, 80 as to fasten strings across in 
regular rows from the top to the bot- 
tom, leaving sufficient room for the 
sugar to crystaUiae on each string ivith- 
oul touching, or it will form a com- 
plete mass ; paste paper round the 
outside to prevent the syrup from 
running through the holes. Have the 
mould clean and dry ; take sufficient 
olanfied syrup to fill, boil to “ blow ” 
or “feather," and add a little spirits 
of wine ; remove from the fire, and let 
rest until a tliin skin is formed on the 
surface, which you must carefully re- 
move with a skimmer ; pour into the 
mould and place in the stove, whore let 
it remain undisturbed for 8 or 9 days, 

I at 90° F. (32° G.) or half that time at 
100° F. (38° 0.) ; make a hole, and 
drain off superfluous sugar into a pan 
placed below ; let dram quite dry, 
which wiU take about 12 hours ; wash 
off the paper from the mould with boil- 
ing water, place near the fire, and keep 
turning to warm it equally all round , 
turn up and strike the mould rather 
I hard upon the table, when the sugar 
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will relieve itself and come out ; put 
on a stand or sieve m tlie stove, raise 
the heat to 120° F. (49° C.), and let 
remain until perfectly dry. The heat 
of the stove must be kept regular and 
constant ; this can easily be acoom- 
plislied at small expense with many of 
the patent stoves now in genei-al use, 
and without causing any dust. A 
thermometer should be so placed that 
the heat may at all times be asccrtamed 
without opening the stove. Colour 
with prepared cochineal, or other liquid 
colour, or by grinding any particular 
colour with the spuits of wme and 
adding it to the syrup before it comes 
to the feather. 

Confectionery Requiring No 
Cooking. — Excellent table confec- 
tionery can be readily, and quite easily 
made, at home, witiiout cooking, and 
both quickly and inexpensively. The 
success of making this confectionery 
lies in the sugar used. It has to be 
the finest icing sugar, which, however, 
can be pm-chased quite cheaply (id. 
pel lb., retail). The confectiouery 
has for its basis a dough made of tlus 
sugar moisteued with the white of an 
egg, and an equal quantity of water , 
and tlus dough is rolled out and out or 
otherwise formed into fancy shapes 
It will be found tliat the sugar forma 
an excellent manageable dough as 
readily as good flooi- does. The finished 
sweets only take a few hours to dry 
ready for use, and they then eat about 
the same as a fondant or the white fill- 
ing of an ordinary chocolate cream 
does. Flavouring and colourmg are 
necessary, particularly the former. 
Confectiouery mode in this way will 
be found satisfactory, partioularly 
those examples with chocolate and nuts 
m their composition, but it cannot bo 
said to have the delicious smoothness 
of the cooked sugar-cream. This lat- 
ter is described after the uncooked 
recipes, but it requires a little practice 
before good results can be depended 
on — even then there must he oc- 
casional failures. It is worth master- 
ing, however, as a very superior sweet- 
meat is obtained. 


To mahe the Sugar- Qrcam, Basis 
for Uncooked Oonfeotionciy , — Put the 
white of an egg and an equal quantity 
of cold water into a basin. Add suffl- 
oieut finest icing sugar, gradually, uutU 
the whole becomes a stiff dough. The 
white of one egg and the water will 
take up about lb. of sugar. If the 
whole of this is noi wanted of one 
colour or flavour, it can be separated 
into parts when the dough is quite 
soft, and each given its distinctive 
flavour or colour before stiffening it 
with more sugar. Vanilla or any of the 
usual flavourings answer perfectly and 
dry powdered chocolate or cocoa can 
bo worked m the same os the diy sugar. 
Chocolate or cocoa give an attractive 
brown shado , carmine can be used for 
pmk ; and other vegetable colourings 
serve equally well, When the flavour- 
ing and colouring are done, and more 
sugar worked in to stiffen the mass, 
use at once. The fimshed sweets seem 
to improve with one or two days’ keep- 
ing, but are eatable if required lu about 
SIX houi s. 

Plain Oremn Sqmns . — Make some 
plain sugar cream, os described, and 
flavour with a few di-ops of vanilla 
essence, raspberry, almond, or other 
flavouring. Dust a pasteboard over 
with icing sugar, and rub the rolling 
pin with the latter. Put the cream 
on the board, roll out to | in. thick- 
ness, and out into square or oblong 
pieces with a knife. Dust over a 
smooth metal sheet or tray with lomg 
sugar, and place the squares on to 
dry. 

Chocolate-flavoured Cream Squares. 
Make some sugar cream, os desoribed, 
but when a qmte soft dough has been 
made, cease to add sugar, and finish 
it with chocolate or cocoa powder in- 
stead. Add vanilla or almond e.xtract. 
Roll out the mass and out into squares, 
as desoribed above. 

Neapolitem Squares — Make some 
plam sugar cream, os desoribed, and 
separate it into tluee or moio parts. 
Flavour one part with vandla, and 
leave this wliite. Flavour the second 
part with raspberry or rose, and colour 
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tlufl piuk With two or three drops of 
cftrrtuuo. Add powdered chocolate or i 
cocoa to a third pait and mix it | 
thoroughly in, adding a few spots of 
water if ueceaaary. Roll each out on 
a board, previously dusted over with 
icing sugar and rubbing this sugar on 
the rolhng-piu. When ^ in. thick, 
place thelayeis on top of one another, 
the white one in the middle, and 
lightly press together, Cut into 
squares, and place them to dry on a 
smooth tin or tray, which has been 
dusted over with sugar. 

Ormm Squares . — Make some 
plain sugar cream, as described, l?la- 
vour this with ratafia or almond Or it is 
very nice if a small quantity of choco- 
late is mixed m, as the flavour of this 
latter goes very well ivith nuts. Chop 
up, not finely, some mixed nuts such 
as almonds, walnuts and filberts, in 
quantity nearly equal to the cream. 
While the cream is moderately soft, 
add the nuts and gently kuead them in. 
Preserved fruits, glac6 cherries, raisins, 
figs, etc., can be used instead of nuts, 
and the finished article is then called 
Fimit Cream Bars. 

Almofui or Wabiut Creams . — Make 
some plain sugar cream, as described, 
and flavour it with almond or ratafui. 
QRSQiiGC. Colour it mth a few drops 
of carmine for a pale pink , or with 
sufficient chocolate to give it a pale 
fawn colour. Make into balls i insert 
the point of a knife to make an open- 
ing, and insert a bleached almond m 
each ; or lay half a ivalnut on top 
Place away to dry, as described. 

Coffee Creams are made as just de- 
scribed, but strong coffee ia used | 
instead of water m making the sugar 
dough. Half-\valuute are pressed on 
top. 

Cream Cherries . — Take some plain 
sugar cream, as described, and flavour 
with a few drops of vanilla. Form 
into balls the size of sniall cherries. 
Take some glac6 cherries, and cut 
tliem in halves. Press a half clieiTy 
on each side of the ball. This will 
slightly flatten the ball, which is rather 
desirable. Cut some strips of angelica 


to form the stalks, and insert them. 
Place away to dry. 

Chocolate Creams . — Make some'-plain 
sugai' cream, as described. Flavouz* 
with vanilla, rose, lemon, or any 
essence preferred. Form into balls 
or p3>Tamida, and put aside to dry for 
about four hours or longer. Melt 
some chocolate in a double saucepan, 
or in any vessel over steam. When 
the creams are dry, dip one in the 
melted chocoMe, letting it rest on 
the end of a narrow fork. With a 
knife scrape off the chocolate beneath 
the fork, then slip the cream on to 
buttered paper to cool and set. Bo 
all like this. The chocolate should 
not be too hot, it must he thick enough 
to well coat the creams, and not run 
thin at the tops. 

Marzipan . — Take J lb. of blanched 
almonds, J lb. of finest icing sugai', 
the white of one egg and the juice of 
lialf a lemon. Pound the almonds to 
a paste in a mortar, then add the other 
ingredients, and pound all well to- 
gether. Tliia confection can ho eaten 
alone, cut into small squares, or serves 
excellently as a filling for chocolate 
sweets. One layer of this could bo 
used with advantage in making the 
Neapolitan squares described. It is 
VQvy delicate ^ting. 

Assailed Ct'eams, made •with Fresh 
Ci'carUy UncQolced — (These do not 
keep more than a day or two ) Take 
some finest icing sugar and free it 
perfectly from lumps. Put it into a 
basin, and work ni sufficient thick 
sweet cream to make into a ball or 
dough which can ho cut or worked 
I into shapes. Divide into three or 
four poi'ts and flavour them differently. 
Any of the shapes desedbed in the 
pieceding pages can be made with this 
sugar cream. These creams are de- 
licious flavoured with any fresh fruit 
juice, but, if this is done, either more 
sugar or less cream must lie used. 

Confectionery requiring 
Cooking*. CooJeed Sugar Cream . — ■ 
In appearance there is httle distinction 
between the uncooked and the cooked 
sugar cream sweetmeats, but the latter 
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are superior in smoothness and delicate 
eating. It would be better always to 
make’^ booked sugar oream, only that 
it takes longer and there are many 
failm'es at first. It costs no more. 
Care and some experience are needed 
in aU sugar-boiling processes, us a httle 
too muoli cooking, stiiTing, or even 
shaking at the wrong time, and qmte 1 
small things, make a failure, which 
necessitates oommenoing again. If 
the following directions are carefully 
adhered to, the novice will soon find 
how to get a successful ending. Put 
1 lb. of best loaf sugar into an enam- 
elled saucepan with a small cupful (a 
tea-oup) of cold water. See that the 
sugar melts, and when it begins to 
boil do not stir or touch it in any way 
for 8 imuutes. It will not burn. 
Dip an ivory bodkin or wooden skewer 
gently m and lift it out, and take a 
small drop from the end of the skewer 
between the finger and thumb. The 
fingers should he previously wetted to 
save burning them. Open the finger 
and thumb, and if the sugar threads 
even a little it is done. The boUiug 
may vary fi'om 8 to 11 minutes, de- 
pending how fast it IS. It is hotter 
to boil gently. Up to now the boiling 
sugar has not been stirred or shaken, 
and the pan should he lifted gently 
fx'om the stove without shaking it, and 
placed somewhere to cool until the i 
sugar can be ]ust touched with the 
fingers without beiug burned. Tins 
will he in about 10 to 16 minutes in a 
cool kitohen, depending on whether 
the sugar is spread out in a large basin 
or more in bulk in a small one, and 
also depending on the quantity cooked 
at one time. When cooled to tin's 
extent (it should be rather too hot 
than too cool), pour it into a bowl and 
heat well with a wooden spoon until 
it becomes a tliick white and glossy 
oream When stiff enough, take it 
out into the hands and knead well. 
It then becomes a soft, manageable 
dough, very smooth and not in the 
least grainy in the mouth like un- 
cooked sugar oream. The important 
points are correct boiling, no disturb- 


ance or shaking before it is cool enough, 
yet it must not he allowed to get too 
cool. If it goes hard or grainy, it 
shows too much boding, chsturbanoe 
of some kind, or allowing it to got too 
cold. If this should happen, the sugar 
can ho used up again for the same 
purpose quite satisfactorily by adding 
a proper proportion of water. When 
the dough is ready, it can he divided 
and used for any of the cream sweet- 
meats already described with uncooked 
cream, or fashioned into any other 
sliapes , in fact, there is scarcely a 
limit to the e.xerciso of one’s ingenuity 
with this tractable substance. Any 
suitable flavouring and any vegetable 
colouring may be used. 

Candied Fruits . — ^Put J lb. of cane 
sugar on to boil with a J pmt of water, 
in a bright saucepan. Boil the sugar 
to the “ crack.” This is when a httle 
taken in a spoon and dropped into 
cold water, immediately sets, so that 
it will break short. Whou the syrup 
lias boiled to this degi'oe, remove it 
from the fire. Dip the fruits in care- 
fully, immediately remove any sugar 
hanging beneath, tlien lay them on a 
dish or marble slab. Tangerine orange, 
nuts, and other fresh fi-uits are ex- 
cellent treated in this way. Preserved 
confections suoh as glace cherries, 
angehoa, orystalliaod violets and suoh 
like, can be candied in this way, and 
make a very pretty ornamentation for 
sweet dishes. For this purpose, tlie 
fruit is first stuck on a skewer ; then, 
when dipped, a long string of the 
syrup is allowed to hang from it, and 
tiiis is laid on the dish. 'Wlieu set, 
the fruit is found to have a long candy 
spike attached, and this is stuck into 
the pudding mixture. 

Camdied Chestnuts . — Takeaomelarge 
chestnuts, and remove the outer skins. 
Put the nuts into hoOing water and 
boil for five minutes. Eemove the 
inner or second skins, which should 
then come off quite easily. Be care- 
ful to 'reject decayed or unsound nuts 
Now tlirow them into some fresh boil- 
ing water, and boil until tender. Take 
the nuts carefully from the pan, and 
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put thorn into a basin of tepid water 
which has the juice of a lemon m it. 
When cool, dry carefully, but leaving 
them moist and soft, then put all into 
a basin and pour boiling hot syrup over 
them. After remauiing in a httla 
wlule, lift the nuts out, drain them, 
and lay on a dish to dry. The syrup 
for this purpose is boiled to the degree 
when it threads, as described. The 
candied chestnuts known as Marrom 
Glacis, are prepared as above, but the 
nuts are allowed to soak in the syrup 
for a day, then boiled up to the next 
degree blow ”), than left to soak 
another day, then boiled to the next 
degree (“feather" which is still a 
syrup), and strained from this and put 
to dry. The nut thus gets saturated 
and with suitable flavourings makes a 
good confection. 

Oranijs Straws . — ^Boil some orange 
peel for about two hours, changing the 
water once or twice during this time, 
as it becomes very bitter. After boil- 
ing, drain the peel, and when cool out 
it into fine strips about 2 in. long. 
Make a syrup of 1 lb. of sugar with 
1 pint of water. Put the out peel 
into this and boil for 25 minutes. 
Remove the strips, and lay them out 
on plates. Dry in a slow oven or other 
somewhat hot place. If requii-ed for 
keeping, they may take 24 hours dry- 
ing. 

Salted Alinionds . — Blanch and dry 
some sweet almonds. Put a piece of 
butter in a pan, and when melted stu- 
in a httle salt. Be careful not to 
overdo the salt. Put the almonds 
into this, and keep stirring until they 
are all coated with the salted butter 
and have become a pale brown colour. 
They are then done. The cooking 
can be done either over a very gentle 
fire, or in an oven. The frequent 
stirring is necessary in either cose, 
particularly when over the fire. 

Chocolate Creams. — (a) Moke some 
cooked sugar cream, as described. Fla- 
vour with vamlla, almond, raspberry, 
or any essence preferred. Form into 
balls or pyramids, and put aside to 
dry for about 6 hours. Melt some 


chocolate, and when the balls are dry 
enough dip one in, lettmg it rest on 
the end of a narrow fork. With a 
kmfe sorape off the chocolate beneath 
the fork, then slip the cream on to 
buttered paper to cool. Do all like 
this. Do not let the chocolate be too 
hot, or it win run thin on the top of 
the creams. 

(6) Put 1 lb. of white sugar into a 
pan. Pour over it as much milk or 
thin cream as it will absorb. Dis- 
solve over the fire, then boil slowly 
until it will just candy, if a little is 
dropped into cold water. Do not 
stir it up to this tune. Remove 
the pan from the fire, and stir until 
it IB beginning to cool, then add 
the flavouring. Stir or beat again 
until it creams and is cool enough to 
handle. Form mto balls and shapes, 
and, when dry, cover with chocolate, 
as last described. If the hoihng goes 
on but one minute or two too long, 
the sugar will not’ properly cream on 
being beaten, but will go to dry pow- 
der. 

Nougat. — (a) Prepare some almonds 
and other nuts (or almonds alone will 
do) by hlanohihg and diymg them, 
and chopping into moderate sized 
pieces. Put J lb. of caster sugar into 
an enamelled pan with a large table- 
spoonful of lemon juice, and melt it. 
As soon os dissolved, put in | lb. of 
the chopped nuts and stir rapidly. 
Pour the mixture into a buttered pan 
and press into cakes with a buttered 
knife, as it cools quickly. 

(A) The following is perhaps the 
most usual recipe for nougat, but 
it requires gi-eat oaa'e in making. 
Unless the heat is only just sufficient 
to melt the sugar, it will turn it 
brown. The heat of boiliug water 
is barely sufficient, and to malt the 
sugar properly and without discolour- 
ing it requires steam under pressure. 
TIub is practically impossible in private 
residences. Put J lb. of caster sugar 
into an enamelled pan without water. 
Place it on a very slow heat and melt 
it. As soon as melted throw in J lb 
of blanched and chopped nuts (pre- 
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vioualy well dried). Stir quickly, and 
turn out on to a buttered dish. It 
can be worked a little with oiled hands. 

Marzipan . — This is a recipe for 
cooked marzipan ; the uncooked has 
been described. Blanch 1 Ih. of sweet 
almonds. Put these into a mortar 
with a few bitter ones, odd a few 
spoonfuls of rose-water, then pound 
the whole smooth. Put this into a 
stewpan with 1 lb. of icing sugar, and 
stir ower the fire until a smooth paste 
is obtained, which will not stick to the 
fingers whan touched. Spiinklo a 
paste-board with icing sugai , then roll 
out the paste. Diride it into cakes, 
then place them on sheets of paper on 
a baking sheet. Bake in a slow oven 
until it 18 a pale yollow colour. 

Raliat Lahum (TurTcish Ddighi ). — 
Make a syrup with 3 lb. icing sugar 
and 3 pints of water. Clear it with 
the whites of three eggs and the juice 
of a lemon. Dissolve 6 oz. of pure 
wheat starch in f pint of cold water, 
strain it, and odd it to the clear 
syi'up when it is boihng. Reduce 
the whole by boiUng to two-thirds. 
It should then be very thick and 
striugy. Flavour the paste with attar 
of rosea or auy sweet essence. Have 
ready a large dish well Covered with 
almond oil. Kmpty the paste on tho 
dish when it is cool, spread it about 

1 in. tliick. Have ready another dish 
covered with finely powdered sugar, 
and when the paste is quite cold, turn 
it ovor very carefully upon the sugared 
dish. Absorb the oil with blotting 
paper, and out the paste into pieces 

2 in. square Powder them with sugar, 
and keep very dry. A fine rahat is 
made with rose or cherry ayi-up, with 
blanched almonds stirred m before the 
paste thickens 

Barley Sugar . — Put lb. of loaf 
or caster sugar into a well wiined sauce- 
pan, and add J niut of water and half 
the white of an egg. Mixed well to- 
gether. Bring to tho boil and skim 
carefuUy. As soon as the scum ceases 
to rise, the sugar is clarified, hut it is 
best to then strain it tlu’ough muslm. 
Put it back into the pan and boil it to 


the crack, so that a little dropped into 
cold water becomes hard and brittle. 
Remove fi'om the fire, add a teaspoon- 
ful of lemon juice, and after letting 
it stand for a minute, pour out on to 
an oiled dish. Before it is set hard, 
cut into strips and twist them, or 
smaU squares ; or it can be dropped 
while hot into lozenge-shaped drops. 

Butter Scotch . — Put 1 lb. of Deme- 
rara sugar into a saucepan with a tea- 
oupful of water. Boil until a little 
dropped into cold water immediately 
becomes hard and brittle. Add 2 oz 
of fresh butter, and boil four or five 
minutes longer. Pour on to a buttered 
dish and out into oblong pieces. 

Everton Toffee . — Put a J lb. of fresh 
butter mto a tinned saucepan, and 
when partially melted add | lb. of 
treacle and ^ lb. of Demonira sugar, 
and mix well together. Bod for eight 
or ten minutes, then test it by drop- 
ping a little in cold water. If it im- 
mediately hardens and is brittle, pour 
all on to shuttered dish. Before it is 
hard it can be marked mto squares 
with the back of a knife, and it will 
then break evenly. If liked, almonds 
can be pressed in befoio tho toffee 
hardens. Toffee can be pulled until 
it 18 any desired hght colour, or even 
white. It is then, wliile soft, made 
into rolls or sticks about J in, thick, 
and out into short pieces with scissors. 
This makes an excellent toffee. Half 
the quantity of butter can bo used and 
it BtUl produces a good sweetmeat, 
provided the sugar and treacle are of 
good quahty (golden syrup is better 
than black treacle). 

Almond Rardhalce . — Mix together 
IJ lb. of moist sugar and | pint of 
cold water. Put these into an earthen- 
ware pipkiu and boil until a little 
dropped into cold water immediately 
becomes hard and brittle. Have ready 
3 oz of almonds, blanched and split 
lengthways. Add these, with 3 oz. 
of butter, to the boiled sugar. Boil 
again, until a little dropped into cold 
water hardens immediately. Pour the 
liardbake on to an oiled or buttered 
dish to sot. 
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Coco-nut Candy . — Mix together 1 lb. 
of loaf sugar with J pint of cold water, 
in an earthenware pipkin When the 
sugar IS dissolved, boil for about five 
minutes. Cai'efully remove all scum 
as it rises. Now mix in a J Ih. of 
desiccated coco-nut, or fresh-grated 
or sliced coco-uut. Bod up again, and 
when the candy rises quite up in the 
pipkin, remove the latter from the 
fire and then spread the candy about 
J in. tliiok on well dried and warm 
sheets of wi'iting-paper. When nearly 
cold, remove the papers and cut the 
candy up into neat squaies. If de- 
sired, the candy, or part of it, can be 
given a pink tint by adding a few di'ops 
of carmine. 

Sugar Sweets Boiled to 
“Crack.” Atnd Drops and Sticks . — 
(a) Bod clarified sugar to crack, and 
pour it on an oiled marble stone ; 
pound tartaric or citric acid to a fine 
powder, and strew about ^ or f oz of 
the former, aooordmg to its quality, 
and less of the latter, to 7 lb. sugar ; 
turn the edges over into the middle, 
and mix the acid by folding over, or 
by working as dough is moulded, but 
do not piill it , put m a tin rubbed 
over with oil or butter, and place 
under the stove to keep warm ; then 
out off a small piece at a time, and 
roll into a round pipe ; out off in small 
pieces the size of drops, with shears, 
and let your assistant roll them round 
under his hand and flatten them. 
Mix with poivdered sugar, sift from it, 
aud keep in boxes or glasses. Wlien 
flavoured with lemon, they are called 
lemou-aoid drops , with otto of roses, 
rose-acid drops. The sticks are made 
in the same manner as the drops, 
without being cut into small pieces. 

(h) Acid Drops . — These are best 
made with loaf sugar. To 10 lb. put 
J oz. cream of tartar with the watei’, 
and boil to oraok. Pour on the stone, 
and work in oz. finely powdered 
tartaric acid. Instead of making into 
drops by hand, this is now done by a 
machine, called a “ drop machine.” 
The rollers are either slightly oiled 
before a thin sheet of the sugar is 


passed thi-ough them, or the sheet of 
sugar itself is dusted with finely pow- 
dered sugar. In large establishments, 
nil kinds of drops, halls and sticks are 
made by machine. 

Almond Hardbake . — Oil a square or 
round tm with low edges ; split some 
almonds and put in rows over the 
bottom, with the split side downward, 
uutd the surface is covered , boil some 
raw sugar to crack, and pour it over 
BO as to cover the whole with a thin 
sheet of sugar. Coco-nut out in thin 
slices, currant, and other candies, are 
made as the hardbake, except that the 
sugar is grained before it is poured 
over. 

Almond Jtook . — This is similar to 
nougat, and is made with raw sugar 
boded to crack. Pour on an oUed 
atone, and fiB with sweet almonds, 
either blanched or not ; the almopds 
are mixed with the sugar by working 
them in with the hands, as you would 
mix anything into a piece of dough. 
If they were stin'ed into the sugar in 
the pan, it would grain, which is the 
reason why it is melted for nougat. 
Form the rock into a ball or roU, and 
make into a sheet about 2 in. thick, 
by rollmg with a roUing-pin, The 
top may be divided into diamonds or 
squares by means of a long knife or 
piece of iron ; when nearly cold, out 
it into long narrow pieces with a stiong 
knife or hammer. 

Barley Sugar . — ^Boil clarified loaf 
sugar to crack or caramel, using a 
little acid to prevent grammg ; pour 
out on a maible slab, which has been 
previously oiled or buttered. This is 
occasionally flavoured with lemons. 
When required, pour a few drops of 
essential oil of lemon in the centre, 
before the edges are folded over, then 
cut into narrow strips with a large 
pair of scissors or shears. When nearly 
cold, twist, put into glasses or tin 
boxes, and keep closed to prevent the 
access of air. It is seldom boiled 
higher than oraok, and safirou is used 
to make it the colour of caramel. 

Barley Sugar Drops . — Boil sugar as 
for the preceding. Spread finely 
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powdered aud sifted loaf sugar on a 
table or teatray, with a piece of stick 
round at the end ; make several holes, 
into which run the sugar from a lipped 
pan ; or drop on an oiled marble slab 
with a funnel, letting only one drop 
fall at a time ; or from the lip pan, 
separatuig each drop with a small 
knife or a straight piece of small wire. 
Take off the atone with a knife, mix 
with powdered loaf sugar, sift from it, 
and keep in glasses or tm boxes. 

Barley Swjetr TahUta or ICisaes . — 
Spread sugar as for the last ; have a 
piece of wood about IJ in. thick, with 
the surface divided into l-in. squares 
J m. deep ; with this form the impres- 
sions in the sugar, and fill with sugar 
boiled as for drops, flavouring with 
essenoa of lemon , or it may be poured 
out m a sheet on an oiled marble slab, 
as for barley sugar, and when nearly 
cold divided into pieces with a tin 
frame, having small square divisions, 
whan the whole sheet may be divided 
at onoa by pressing hard on it so as to 
out it nearly through. When cold, 
separate, and mix with powdered 
sugar , take out and fold separately in 
fancy or coloured papers, with a motto 
on each. They are also occasionally 
made into balls, thus — First oast the 
sugar into a sheet on an oiled marble 
slab ; when the edges are sot, fold 
them in the middle, then oil a small 
square tin with edges to it, put the 
sugar in this, and place under the 
fii’O-plaoe of tho stove so as to keep 
warm , out off a piece and roll into a 
pipe, then out into small pieooa with a 
pair of shears, and let your assistant 
roll it into small balls under his hand 
on a sand-stone ; marble is too smooth 
for this purpose. Lads who are used 
to it can turn 8 or 10 under each hand 
at one time. "When finished, put 
into powdered sugar, wrap in fancy 
papers fringed at the ends, put a motto 
in each, and fasten with small bands 
of gold paper. Sometimes a cracker 
is folded up in each ; this is made with 
two narrow strips of stiff paper, a 
small piece of sand or glass paper 
pasted on the end of oooh, these are 


placed over oaoh other with a little 
fulminating powder between, a piece 
of thin paper is bound round it, and 
pasted to keep them together ; when 
these are pulled asunder, the two 
rough surfaces meeting cause the pow- 
der to explode, and out flies the hall 
of sugar with the motto. 

Brandy Balls . — Theseare made from 
loaf sugar, boiled to oraok, coloured 
with either cochmeal or saffron, and 
finished the same as acidulated drops 
without being flattened. 

Clove, Ginyer, or Peppermint Rook , — 
These are aU made in the same way as 
raspberry, using the essential oil of 
each for flavour. For clove, tho mix- 
ture, whilst boiling, is coloured with 
cochineal ; ginger, with saffron ; but 
the peppermint must be kept per- 
fectly white, except the stripes, which 
is done by cutting off as many pieces 
from the bulk as you have colours, 
which should bo in powder ; put a 
sufficiency in each piece to give the 
desired tint, and keep warm. '\^Tion 
the remaining portion of the sugar is 
pulled, lay them over the surface in 
narrow stripes, double the roll to- 
gether, and tho face each way will be 
alike. Pull out into long sticks, and 
twist ; make round by rolling under 
the hand , or out into small pieces 
with a pair of shears, or scissors, for 
pellets, piuouHhions, eto. 

Jlaspberrt/ Rock or Stioka , — ^Tliis may 
be made from raw or refined sugar. 
Boil to crack, and colour with cochi- 
neal ; pour it on a stone rubbed with a 
little oil or butter ; cut off a small 
piece, and keep warm to stripe or case 
the other part, when finished ; to the 
remainder add a little tartaric acid 
(not so much as for drop.s), aud some 
raspberry-paste to flavour it. The 
residue of raspberries used for making 
vinegar, and preserved with an equal 
quantity of sugar, or even less, as for 
raspberry oakes, does very well for this 
purpose. Fold the edges over into the 
centre, and attach to a hook fixed 
against the waB ; pull towards you, 
throwing it on the hook each time after 
having pulled out ; continue until it 
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geta white and shining ; then make , 
mto a compact long roll, and either ' 
stripe with the piece cut off, or roll in 
a sheet with the rolling-pm, and wrap 
round so as to form a sort of case ; then 
pull into long narrow sticks, and cut 
the required length. 

Ras(pherry Drops are made as acid 
drops, with the addition of orris pow- 
der, and the sugar is coloured red in 
the boiling with prepared cochineal. 

XiOzenges. — Iiozenges are com- 
pounded of finely powdered loaf sugar 
and other substances (liquid or pow- 
dered), held together in a paste by 
means of gum solution, then rolled 
into tliin sheets, and stamped into 
little cakes. The chief precaution 
necessary is to have the gum of suffi- 
cient tenacity. Some gum solutions 
used are : (1) 1 oz. tragaoanth, J pint 
water ; soak in a warm place for 24 
hours ; put mto a coarse cloth, and 
twist until all the gum has been 
squeezed out ; 1 oz. of this dissolved 
gum suffices for 4 to 6 lb. sugar. 
(2) 1 oz. dissolved gum arable to 
12 oz. sugar. (3) 1 oz. tiagacanth 
and 3 oz. gum arabic. (4) 1 lb, gum 
arable dissolved in 1 pint water, for all 
hut “ medicinal ” lozenges. (5) 2^ lb. 
gum arable dissolved in 1 qfc. water, 
and 1 oz. tragacauth in J pint water, 
for all lozenges. 

Peppermint, — (1) Double - refined 
loaf sugar, pounded and sifted through 
a lawn sieve ; make a bay with the 
sugar on a marble slab, pour in some 
dissolved gum, and mix into a paste 
os dough, flavourmg with oil of pepper- 
mint. Some prefer mixing the gum 
and sugar together first in a mortar. 
Roll out the pasta on a marble slab 
until it is about -J- in. thick, using 
starch powder to dust with, to prevent 
sticking to the slab and pin. Before 
cutting out, straw or dust over the 
surface with powder mixed with lawned 
sugar, and rub over ivith the heel of 
your hand, which gives a smooth face. 
This is termed “facing up.” Brush 
off, and agam dust the surface with 
starch powder, cut out, and place in 
wooden trays. Put in the stove to 


, dry. All lozenges are finished in the 
' same manner. (2) As (1), adding a 
httle starch-powder or prepared plaster 
as for gum paste to the paste, instead 
of using all sugar . (3) Use more starch 
powder in proportion ; smaller cutters, 
and the paste rolled thicker. (1) Trans- 
parent. These are made from loaf- 
sugar in coarse powder , mix into a 
paste with dissolved gum arabic and a 
little lemon-juice. Flavour with oil 
of peppermint. (6) Superfine transpar- 
ent. The sugar must he in coarser 
grams. Mix and flavom' as the others. 
The coarser the grains of sugar, the 
more transparent the lozenges. The 
finest particles destroy transparency. 
The solution of gum should be thicker 
in proportion as the sugar is coarse. 

(6) The commonest peppermint loz- 
enges are made with half farina (pre- 
pared starch), and half loaf-sugar, of 
second quahty. A little smalt blue is 
added to make them of a good colour. 

Rose. —Make paste as peppermint 
(1), using otto of roses to flavour ; or 
the gum may be dissolved in rose water, 
and a httle essential oil added if re- 
quired. Colour with carmine. 

Burnt Almonds. — Take fine Va- 
lencia or Jordan almonds, and sift all 
the dust from them ; put a pint of 
clarified syi-up into the pan for each lb. 
of almonds, and place it with the 
almonds on the fire ; boil to “hall," 
then take off and stir the mixture well 
with a spatula, that the sugar may 
gram and become almost a powder, 
whilst each almond has a coating. 
Put mto a coarse wire or cane sieve, 
sift all the loose sugar from them, and 
semrate those which stick together. 
When cold, boil some more clarified 
syrup to feather, put in the almonds, 
give 2 or 3 boils in it, take from the 
fire, and stir with the spatula as before, 
uulil the sugar grams ; sift and separ- 
ate, and keep in glasses or boxes. A 
third coat may bo given in the same 
manner as the second, if they are re- 
quired large. 

Red . — The same as the last, using 
prepared ooohmeal to colour the syxup 
whilst boiling. 
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Common . — These are made with raw 
sugar and akimmings. Put some water 
with, the sugar to diaaolre it ; when 
near hoiling, odd the almonds, and let 
hod in it until it comes to small baU ; 
or when the ahiionds oraek, take from 
the fire and stir with a spatula until 
the sugar gi-aina and becomes nearly a 
powder ; put into a sieve, and separ- 
ate the iumpa. 

Best Bv/mt Almonds, lied . — For 
each lb. of sifted almonds, use 2J lb 
loaf-sugar, made into a syrup. A 
round-bottomed copper pan is best for 
making these in. The almonds may 
be boiled in the sugar until they ci-ack, 
before being taken from the fire to bo 
stirred and separated from the second 
coat ; or, when the sugar m hoiled to 
ball, the tclmouds may he put in ; then 
take from the fire, and stir well with 
a spatula, that the sugar may grain, 
and each almond have a coating. Put 
the pan on the fire again, and keep 
constantly sthred, that the loose sugar 
may molt and burn about them of a 
fine hroivn. Either way will give the 
burnt flavour, from whioh they take 
their name. Turn iii^to a coarse sieve, 
sift all the loose sugar from them, and 
separate those that stick together 
Boil the same quantity of clarified 
syrup as before to feather and colour 
it to the desu ed shade with prepared 
cochineal. Lot it attain the samedogree 
again before taking the syrup from the 
fire, then put in the almonds and stir 
them as before until the sugar grains, 
and again sift and separate. Tlie 
sugar for the tliird coating must not 
be boiled quite so high as the last, and 
there must he only sufficient to just 
cover them. Immediately the sugar 
begins to grain about them, turn out 
on the stone, and cover with a pan or 
cloth. After a few moments, separate 
and put in boxes or glasses, when cold. 

The oolour of these almonds is con- 
sidered to he much brighter when the 
syrup is boiled rather higher than the 
required degrees for the second and 
third coats, and the colour added to 
reduce it, after it is taken from the 
fire. 


I Coco-nut Ice, or Cand/tj. — Finely 
grate the mside of a coco-nut , T-niv Q 
or 8 oz. of the grated nut with 1 lb. 
sugar ; use water to moisten the sugar 
in the proportion of 1 pint to 3 Ib. 
Boil to bare crack, gram the sugar 
by rubbing some against the side of 
the pan, and pour into oiled or but- 
tered tins. Some give an additional 
flavour by adding a little raspberry 
jam, or orns powder (which will also 
give somewhat tlie flavour of a rasp- 
berry^ if a little tartaric acid is used 
with it). With the jam more particu- 
larly it forms a most delicious com- 
pound. It should be coloured with 
prepared cochineal to give the red oolour 
of raspberries, otherwise it should bo 
white. Maohmea are now generally 
used for preparing the coco-nut. 

Colt’a-foot Book . — 1 Ib. Spanish 
liquorice dissolved in § pint water ; 
2 oz. tragocanth dissolved in pint 
water ; 28 lb. icing sugar, 1 oz. essence 
of lemon, 2 oz. extract of poppies. 
Colour with Spamsh brown. Make 
into a paste. Force through a metal 
tube with a plate at the bottom, hav- 
ing holes at the bottom similar to a 
star, by tho moans of a screw. Cut 
into lengths, and dry. 

Chemnt/ Oum. — (a) Sugar 2 oz., 
gelatine io oz., dissolve in sufficient 
hot water to make both ingrodimts 
fluid, thou lot it cool and set in 
moulds, (i) 6 drachma sugar candy, 
6 drachms gum tragacanth, 3 oz. isin- 
glass, 3 oz. parchment glue. Dissolve 
in just sufficient hot water to make 
all fluid, then cool iumoulds. Flavour- 
ing IB added to taste. 

Crystallised. Fruits. — Have a 
square or round tin box, smaller at 
bottom than top, with wii’O gratings 
made to fit at convenient distances, 
and having a hole with a tube or pipe 
to admit a cork, and drain off the 
syrup. Take any preserved fruit wet, 
drain from the syrup, and dip in luke- 
warm water to take off any syrup 
which may adhere ; dry in the stove ; 
when dried, place in layers on the 
gratings, side by side, so as not to 
touch each other ; continue lu this 
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manner with any sort of fruit until 
the box is full , then fix the whole 
with a weight, to keep it steady. 
Boil sufficient clarified sugar to fill 
the box to the degiee of “blow,” add 
a little spii'its of wine, and remove 
from the fire When a thm skin has 
formed on the top, remove carefully 
with a skimmer, and pour the sugar 
into the mould ; place in the stove at 
90° F. (32° G.), and let remain for 
12 hours , drain off the syrup mto a 
pan from the tube at bottom, and lot 
remain in the stove until quite dry ; 
turn out by striking the box hard upon 
the table, separate oarefully, and put 
in boxes with iiaper between each 
layer. "When different fruits, ^sts, 
knots, etc., are mixed together indis- 
criminately, it is termed miUe-fruit 
candy. Any sort of fruit or gpm 
pastes, when thoroughly di'ied, may 
be orystulUsod m the same manner. 
When the syi-up is drained off, if the 
crystals are not large enough, another 
lot of syrup may bo prepared and 
poured over ; let remain in the stove 
for 7 or (j hours, then diain and finish 
os before, If small pieces of stick are 
pushed down at each corner, or in any 
other vacancy, when filling the mould, 
one may be withdrawn at any time to 
ascertain the si'se of the ciystals, 
wliich will save the trouble of giving 
a second charge of sugar. 

Drops. — Take trehlo-refined sugar 
with a good grain, pound, and pass 
through a coarse hair sieve ; sift again 
in a lawn sieve, as the sugar, when 
too fine, makes the drops compact, 
and destroys their brilliancy. Put 
some of the coarse sugar mto a small 
drop pan (with a lip on the right side, 
so that when held in the loft hand the 
drops may bo detached from it with 
the right), moisten with any aromatic 
spirit, and sufficient water to make it 
of a consistence Just to drop off the 
spoon or spatula without sticking to 
it. Colour with any colouring matter. 
Place the pan on the stove fire, on a 
ring of the same size. Stir occasion- 
ally until it makes a noise, when it is 
near boiling : do not let it boil ; take 


from the fire, and stir well with the 
spatula until of the consistence that 
When dropped it will not spread too 
much, but retain a round form on the 
surface. If too thin, add a little of 
the coarse sugar, reserved for the pur- 
pose and made of the thickness re- 
quired. Have very smooth plates, of 
tm or copper, qmts clean , drop on 
these, separating the sugar from the 
lip of the pan with a piece of straight 
wire, as regularly as possible. About 
2 hours afterwards they may be taken 
off with a thin knife. If you have no 
plates, drop on smooth cartridge paper. 
Wet the back of the paper to take 
them off. Cover the bottom of a 
sieve with paper, lay them on, and 
put in the stove for a few hours, but 
not long enough to deprive them of 
their fragrance. 

Catechu. — 11b. sugar, 3 oz. catechu. 
Make as violet. May also add musk 
or ambergns — about 16 gr. 

Chocolate . — 1 lb. sugai-, 1 oz. choco- 
late. Scrape the chocolate to powder, 
mix with the sugar in coarse grains, 
moisten with clean water, and proceed ; 
do not mix more than can be chopped 
out whilst warm St one time. If any 
remains in the pot, it will grease the 
next, andwUlnot attain the oousistenoe 
required. 

Cinnamon . — 1 oz. cinnamon, 1 Ih. 
sugar. Pulvorise the cinnamon, and 
sift through a lawn sieve. Mix with 
the sugar, and add 2 or 3 drops of the 
essential oil, if the flavour is not strong 
enough. Moisten with water and pro- 
ceed. The flavour may be given with 
essential oil only, colouring with bole 
ammoniac. 

Clone . — As cinnamon. 

Cqjfcc. — 1 oz. coffee, 1 lb. sugar. 
Make a strong clear infusion of coffee, 
as for coffee ice, and use to moisten 
the sugar. Make the drops as choco- 
late. 

Oinger . — Mix sufficient best pow- 
dered ginger to give the desired taste, 
or flavour with essence of ginger, and 
colour with saffron. Moisten with 
water, and make as others. 

Lemon . — Rub the yellow rind of 





lemons on a piece of rough sugar, 
scrape off, and mix ivitli the coarse 
sugar. Use sufRoient to give a good 
flavour, and colour with saBron ; mois- 
ten with water, as others 

Orange -fiower . — Use orange -flower 
water to moisten the sugar, or flavour 
with essence of neroli and moisten with 
water. 

Orgeat, — Make milk of almonds, 
using a little orange-flower water ; 
moisten the sugar ivith it. 

Peppermint . — Moisten the sugar 
with peppermint water, or flavour 
with essence of peppermint, and mois- 
ten with water. 

Baspberry . — Press the juice of ripe 
raspberries through a piece of flannel, 
and moisten the sugar with it. 

Bose . — Moisten the sugar with rose 
water, and colom* ivith cochineal. 

Vanilla . — As cinnamon, using' a 
little sugar to pound the vanilla ; or 
may be moistened with essence of 
vamlla, but this greases it as chocolate. 

Violet , — 1 lb. sugar, 1 oz. oms 
powder ; moisten, and colour violet. 

All fruit drops are mode with ex- 
pressed jmoe, except orange. When 
you first rub tlie liiid of the fiuit on 
sugar, squeeze tlie pulp of the fruit, 
and pass through a hair sieve. Scrape 
off the sugar on which the rind was 
rubbed, mix with sufficient pulp to 
give the desired flavour, and moisten 
with water. These grease the sugar, 
and require the same precautions as 
chocolate drops. 

Comfits. — These are made in a 
copper comfit-pan, attached to a bar, 
having chains at each end, with a hook 
and swivel in the centre, by which it 
is suspended from the ceding about 
breast high over a stove or charcoal 
fire. Steam pans are now used in 
large factories. A presemng-pon con- 
taining clarified syrup is placed inside 
the stove, or over another fire, that it 
may be kept hot, but not boiling ; a 
ladle for throwing syrup into the pan, 
and a “ pearhng cot,” are also needed. 
This last somewhat resembles a funnel 
without the tube, and having a small 
hole in the centre with a pointed 


spigot fitted into it, winch regulates 
the syrup run out. A piece of string 
tied several times across the centre of 
the top of the cot, and twisted with 
the spigot, allows it to be adjusted. 

Caraway. — (1) sift 2 lb. caraway 
seeds in a hair sieve to free them from 
dust, put into the comfit-pan, and rub 
well about the bottom with your band 
until qmte warm ; have some clarified 
loaf sugar syrup boiled to ‘ ‘ small 
tliread ” ; give a charge by pouring 
over about 2 tablespoonfuls ; rub and 
shake well about the pan, that they 
may take the sugar equally, until 
quite dry. Be careful not to make 
them too wet in the first charges by 
using too much syrup, or they will He 
in a lump and be difficult to part. It 
prevents sticking to pass the hand 
through them between every swing of 
the pan, and odds to their smoothness. 
Give 4 or 6 charges, increasing the 
quantity of syrup a little each time, 
and let each charge be well dried be- 
fore another is given, dusting with 
flour at the last charge. Sift in a 
hair sieve, and clean the pan. Put iu 
again, and give 4 or 6 charges more, 
with a dust of flour at the last ; then 
sift, and clean the pan. Prooeed thus 
until they are ^ required size Put in 
the stove or sun to dry until next day ; 
cloi'ify and boil some sugar to large 
thread, keep warm as before, divide 
the comfits, and put part m the pan, 
so as not to have too many at one 
time ; as they increase in size, divide 
into convenient portions, so as to 
work them properly without encum- 
bering the pan. Give 4 or 6 charges 
of syrup, proceeding in the same 
manner as before, until they are | or 
more of the required size ; stove until 
next day. Continue with each por- 
tion alternately, until all are done. 
On the third day, boU the syrup to 
small pearl, and give 8 or 10 charges 
as before, without usiiig flour, lessen- 
ing the quantity of syrup each time. 
Swing the pan gently, and dry each 
charge well. Put iu the stove for J 
or 1 hour after each charge, and pro- 
ceed alternately with each portion 
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until finished, when they should be 
about the size of peas. Put in the 
stove for a day, then smooth with the 
whitest loaf sugar syrup boiled to 
small thread ; add 2 or 3 tableapoon- 
fuls of dissolved gum arabic to give a 
gloss. Give 8 or 4 charges with a 
very gentle heat, the syrup being cold 
and the pan scarcely warm. Work 
and dry each charge well before 
another is added ; when finished, dry 
in a moderate heat. It is beat to dry 
Gomfits in the sun, as it bleaches them. 
If the stove is at a greater heat than 
the sun on a moderately warm day, 
which is 70° to 80° P. (21° to 27° C.), 
it will spoil their whiteness. (2) Bath 
Caraways are made in the same way, 
but only half the size. (3) Ginger- 
bread Caraways. Sift the seeds, and 
warm in the pan, as for (1). Have 
some gum arabic dissolved, tlrrow in a 
ladleful, and rub well about the pan 
with the band until dry, dusting with 
flour. Give 3 or 4 coatings in this 
manner, and then a charge of sugar, 
until the comfits are about J the re- 
quired size. Dry for a day, give 2 or 
3 coatings of gum and flour, finish by 
giving 3 or 4 charges of sugar, and 
dry. These are mode about the size 
of Bath Caraways. Colour some dif- 
ferent colours, leavuig the greatest 
port’on white. (4) Pearled. When 
the comfits are about the size of Bath 
caraways, dry and pearl as cinnamon. 

Cardamon , — Keep the seeds in their 
husks until used. They are often 
mixed with grains of paradise, which 
have not the same aromatic taste, and 
are more hot and spicy. Break the 
husks by rolling with a pin ; separate 
the skins from the seeds, put 2 lb. into 
the comfit-pan, and proceed as for cara- 
ways (1). Make a good size, and quite 
smooth. 

Celery . — Put 1 lb. celery seed into 
the pan, and proceed as for caraways 
(1), working up to the size of a large 
pin’s head. Dry and pearl as cinna- 
mon. 

Cinnamon . — Take 1 lb. cinnamon 
bark, and steep in water for a few hours 
to soften ; ont into pieces about J in, 
1 


long, and the size of a large needle. 
Dry in the stove. Put the pieces, 
when dry, into the comfit-pan, and 
pour on a little syrup, as for caraways 
(1), proceeding in the same way until 
they are ^ the required size. You 
must not use your hand for those as for 
caraways (1), as theyare liable to break. 
Dry in tho stove, then suspend the 
pearlmg cot ; boil some clarified loaf 
sugar to large pearl, and fill the oot ; 
put some of the prepared comfits in 
the pan, but not too many at a time, 
as it IS difficult to gat them to pearl 
alike. Keep the syrup at the boiling 
point ; open the spigot of tho oot so as 
to allow it to run m a very smaD stream 
or continued dropping ; swing the pan 
backwards and forwards gently, and 
keep a stronger fire under the pan than 
otherwise. Be careful that the syi’up 
runs so that it dries as soon as dropped, 
which causes the comfits to appear 
rough. If one oot full of sugar is not 
enough, put in more until they are the 
required size. When one lot is finished, 
put in sieves to dry, and proceed with 
another ; but do not let them he in 
the pan after you have finished shaking 
them. They will be whiter and better 
if partly pearled one day and finished 
the next. Use the best clarified sugar 
to finish. 

Almond . — Sift Valencia almonds in 
a cane or wicker sieve, pick out any 
pieces of shell and any very small or 
large almonds, using those which are 
near of a size ; take about 4 lb., put 
into the comfit-pan, and proceed as 
for caraways (1); or they may first 
have a coating of dissolved gum arabic , 
rub well about the pan with the liaud, 
and give a dust of flour, then pour on 
a little syrup at small thread, work 
and dry well, give 8 or 4 more charges, 
and a charge of gum with a dust of 
flour. Proceed thus until they are ^ 
the required size, then dry for a day, 
and proceed and finish as for caraway 
comfits. For cheaper comfits, more 
gum and flour ore used. 

CoUrwriny . — Put some of the comfits 
or nonpareila into the comfit-pan, shake 
or mb about until warm, add sufficient 
2 D 
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prepared liquid colour to give the 
desired tint , be careful not to make 
boo wet, nor of too dark a colour ; 
shake or rub well about, that they 
may be coloured equally , dry a little 
over the fire, put in sieves, and ilmsh 
drying in the atove. Clean the pan 
for every separate colour. 

Extracting the Acid from 
Candied Drops, etc. — Articles 
which have acid mixed with them are 
useless except to sell for tiroken pieces, 
as they cannot be boiled again unless 
the acid is extiuoted. The method of 
domg this is only returning to the first 
principle in the manufacture of sugar. 
When the juice is expressed from the 
sugar-canes, it contains a considerable 
quantity of acid, which must be de- 
stroyed before it will granulate into 
sugar. For this purpose, Kmo is em- 
ployed, and has the desired efiect ; it 
wiU also m this case, but chalk or 
whiting is most generally used. First 
dissolve y our aoid sugar in water ; when 
this is tliorouglily accomplished, mix 
in a sufficient quantity of either of 
these alkaline powders to cause a strong 
effervescence ; after it has subsided, 
pass through a flannel bag, according 
to the directions for clarifying sugar. 
The filtered syi'up will be fit to use 
for any purpose, and may be hoUed 
again to crack or caramel as well as if 
no aoid had ever been mixed with it. 
Let the pan it is dissolved in bo capable 
of containing as much again as there 
is in it. 

Spinning. — Proficienoy in this re- 
quires much practice, a good taste for 
design, and expertuess in boiling, tak- 
ing particular care to avoid graining. 
The moulds may he mode either of 
copper or tin, slightly rubbed over 
with butter or oil. Boil clarified 
syrup to “ caramel, ” taking care to 
keep the sides of the pan free from 
sugar. The moment it is at crack, 
add a little aoid to “grease " it. When 
at caramel, dip the bottom of the pan 
into cold wat^, taka out, and let cool 
a httle ; then dip a tablespoon in the 
sugar, holding the mould in your left 
hand, and from the spoon run the 


sugar over the mould, either inside or 
out, with the threads which flow from 
it, which may be either flue or coarse, 
according to the state of the sugar. 
If required very coarse, pass the hand 
over them 2 or 3 times ; when hot, it 
flows in.flner stnngs tlian when cooler. 
Form on the mould into a sort of trel- 
liswork ; loosen from the mould care- 
fully, and let remam until quite cold 
before taking off, that it may retain its 
shape. When the sugar gets too 
cold to flow, put it beside the stove or 
fire. 

Colouring Substances used 
in Sweetmeat Making. — White ■ 
finestBtarch(flour). Yellow: turmeric, 
saffron, safflower Blue : indigo solu- 
tion, litmus. Bed ; carmine, madder 
red, oooliiueal. Brown; caramel fbmmt 
sugar), liquorice juice. Green . spin- 
ach juice, mixtures of the yellows and 
blues mentioned above. Mauve • vio- 
let, purple, heliotrope, etc,, mixtures 
of the reds and blues mentioned 
above. 

The foregoing may be considered as 
organic matters to a large extent, 
wliile the following are strictly chemi- 
cal, being innocuous, aniline colours. 
These colours are largely used in con- 
tinental manufactories of sweetmeats, 
The following are commercial names ; 
Redt : Ponceau and Bordeaux rod, 
fuchsin, acid fuohsin or rubin, rooooUin, 
phloxin, eosin, eiytlirosm Mues : 
aniline blue, alizaiiu blue, water blue, 
induliue. Ydl(no\ naphthol yellow, 
oi-ange I or tropaeohn 000, acid 
yellow R. Green . malachite green. 
Violet ; methylviolet. 

Flavouriag and Thickening 
Ingredients used in Sugar 
Sweets, Chocolate, etc. Saocha- 
rin . — This is a sweetening ingredient 
used where occasion requires, but hav- 
ing the drawback that its bulk and 
weight do not add to the volume of 
the mixture bemg prepared. It is a 
preparation ortificialiy constructed from 
the products of the distillation of coal 
— from coal tar as the more common 
expression is. It is soluble to a small 
extent in cold water, easily soluble in 
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hot. For general purposes the quality 
used is about 400 tunes as sweat as 
sugar. It serves an excellent purpose 
in the preparation of delioacioa for 
aome invalids, as it is unaltered when 
passing through the human body. On 
this account it may be used for aweet- 
eningfoods for those suffering from dia- 
betes, corpulence, and certain stomach 
troubles that sugar has an ill effect 
upon. Pure saccharin is ao sweet that 
its flavour can be discerned in a solu- 
tion of 1 part to 70,000 parts of 
water. 

Starch. — Thia, in some forms, is 
largely used in chocolate making, act- 
ing in a sense as an adulterant, yet 
having a beneficial general effect. The 
chief starches are : potato starch and 
potato flour, wheat starch and wheat 
flour, dextrin (starch heated to 206° 
C. to convert into starch gum and 
sugar), rice starch, arrowroot, chestnut 
meal, beau meal (this has to bo sweet- 
ened ivith saooharm oiving to the large 
proportion of alhumiuoua suhstauce 
and small amount of starch contained. 
The beau or vegetable flavour disap- 
pears, if this meal is slightly roasted). 

VanUla . — This is the fi-uit of a spe- 
cies of orchid. Although the essence 
— vanillin — has so largely superseded 
vanilla, yet the impoi ts of the latter 
have actually increased. This may bo 
due to the substanoe being used for 
other and new purposes. VauUla can, 
of course, be obtained pure, but it m 
subject to ailulteration, if it may be so 
termed, by admixture of pods of simi- 
lar fruit of less flavouriug value, also 
with pods which have been partly de- 
prived of their essence. !Both the 
latter are coloured and made to look 
like the true capsules. 

Vanillin, if of good quality is ob- 
tained wholly from the vanilla fruit, 
but IS also obtainable from certain 
sugars, from potato skins and from 
Siam benzoin. It may be obtained 
artificially from pine wood products, 
and during the lost few years several 
means of producing vauUfiu ortifloially 
have been discovered. Thia substance 
is largely adulterated with the aro- 


matic principles of other fragrant pro- 
ducts. Ameiacan “ varulla crystals " 
have been found to consist of vanillui 
and antifebrin, or vanillin, enmann 
and benzoic acid. Cheaper quahtiea 
have been found to be devoid of vanil- 
lin, consisting only of cumarin, anti- 
febrm and sugar. 

In a work recently published, the 
financial advantage obtained by using 
vanillin instead of vaniUa is estimated 
as 20 to 1. A kilo of vanilla and 26 
grm. of vanillin, are equal m perfuming 
qualities, while this quantity of vanUla 
costa about 37. to 37. 5»., and the 
vanillin 2s. 9<7. 

In using vanillin, it should he rubbed 
down with sugar, 60 grams of the 
former to 1 kilo of the latter, so as to 
reduce the vanillin to the necessary 
finely divided state. The process is 
to dissolve the 60 grams of vaniUin 
in 250 grams of hot alcohol, and 
add this to the kilo of sugar which has 
been finely powdered. It is then put 
in a rotary comfit-pan and dried by 
moderately warm air. Vanillin, it 
may be mentioned, will keep well 
(even in the sugar if not allowed to 
get damp so as to ferment), whereas 
vanilla does not keep well. 

Cinnamon . — There are at least 8 
kinds of cinnamon, but m all the 
aromatic quality lies m the oil it con- 
tains. Caution should be observed, 
in purchasing, to have the bark and 
not to buy the ready-ground powder, 
as the latter is so easily adulterated. 
The grinding should be done by the 
purchaser to avoid this. Apart from 
adulteration, the powdered cinnamon 
can have some of its oil distilled off, 
and BO lie of lesBfiavouringquahty, with- 
out the purchaser readily noticing it. 

Cloves — ^This flavouring ingredient 
should he bought whole for the reasons 
just given. It is tho oil in the cloves 
that provides the aromatic quahty. 

Nutmeg and Mace . — Both those owe 
their aromatio qualities to an oil they 
contain. As with cinnamon they 
should be bought whole and ground 
by the purchaser so as to avoid pos- 
sible adulteration and deterioration. 

2 D 2 
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Gardamoffis. — These are a fruit, 
those from Malabar being about J in. 
in size, while those from Ceylon are 
some four times as large. In each 
case the fruit contains seeds, and these 
contain the ai'omatic principle. 

OilSf eto. — The essential oils of the . 
various fruits and seeds are now so ' 
easily obtained, and at so leasonable a ^ 
cost, that they are being very widely ; 
used in place of the solid mgredient. ; 
The chief of those are oil of cinnamon, ! 
oil of cloves, oil of cardamoms, oil of | 
nutmegs, oil of mace, and oil of con- ' 
ander. To judge of the quantity re- 
quired for flavouring esparience is 
necessary, but if the oil is pure and of 
full strength it should bo sufficient to 
find the amount of oil in the raw 
material, and use the prepared oil 
accordingly. Thus the essential oil iu 
cinnamon bark is but one-hundredth 
of the whole, therefore 1 oz. of pre- 
pared oil should have the flavouring 
qualities of 100 oz. of groimd bark. 
This, however, is but a theoretical 
reorsomng, and trial with expenence is 
needed. In using oils the best plan 
is to rub them down with sugar (as 
explained with vanillin), 1 part of oil 
dissolved in 9 of alcohol, this being 
added to the sugar and drioU gently 
as explained ; or the oil can be ground 
up direct with powdered sugar, m a 
mortar, 1 part of oil to 40 of sugar. 

A good oil flavouring for chocolate 
is a solution of 16 grams of coriander 
oil with 86 grams of spirit. 

Q-um benzoin is a material largely 
used in chocolate manufacture, con- 
taining os it does vanillin and benzoic 
acid. The best comes from Sumatra. 
It is used as a varnish for chocolate 
and other confections, being dissolved 
in spirit (30 to 40 of gum to 100 of 
strong spirit). Bleached shellac may 
he added when desirable. 

Peru balsam is used os a perfume. 
It is ^hly aromatic having a quality 
peculiar to itself m this respect. It 
IS soluble in alcohol 


CboKiNG Apparatus. 

OOOKIN& BY STEAM. 

Steam oooking boilers may be said to 
be of two kinds, Tiz. , those that go at 
the back of a kitchen range fire, and 
which are suited for small require- 
ments, and those that are independent 
and can he had in any size to meet any 
demand. 

In the kitchens of good houses, 
estahlishmeuts of some size, a small 
steam cooking plant is often put up. 
There are many things, fish, vegetables, 
hams, etc. , that are cooked in a superior 
manner by steam, and the plant is put 
in on this account, and also to sup- 
plement the other cooking apparatus. 
Where oonvement or desirable the 
kitchen range boiler is put to tills 
service, and if the fire is of good size a 
very useful amount of steam can he 
got. If a steam boiler is put at the 
hook of the range fire, there is, of 
course, no accommodation for the cus- 
tomary hot water boiler, but in a large 
house tins con often be arranged as the 
demand for hot water is such that an 
independent boiler is required. It is 
seldom that a hoUer behind the kitchen 
range will fui'nish an adequate supply 
of hot water for a really lai-ge house, 
and as an independent boiler has to he 
used for tins, it can he easily arranged 
to put a steam boiler behind the range 
fire. 

It is of very little use putting a 
steam boiler behind a range fire less 
than 10 inches wide, for a fire of a 
smaller size has comparatively no heat 
for constant steam making, remember- 
ing that the whole of the heat is not 
devoted to the boiler, nor much more 
than half of it. It is not worth while 
putting a boiler and all the fittings 
and connections for the trifimg amount 
of work such a small fixe and boiler 
could do. 

It is heat, in fact necessary, in aU 
oases, not to attempt to supply the 
hot-water circulating apparatus from 
1 the same fire. It has been the practice 
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to put twin boilers behind the fire, one I boilers for heating purposes appear to 
of these heating the hot-water circula- ! bo deficient in water-hne area and in 
tion, the other generating steam for steam room above the line ; not that 
cooking. Unless the fire was extrava- the boilers may be inefficient heaters, 
gantly wide for the size of range, but that their efficiency would un- 
this always meant two narrow, mean doubtedly be improved by attention 
httle boilers neither capable of doing to this detail. Experiments with these 
more than about half the work a fair comparatively small range boilers show 
sized houso requires of them, and the j that best results are had when the 
result was a failure. Further it could steam chamber above water-line has a 
not be well arranged to put a separate cubic capacity of one- third of the whole 
flue and draft damper to each ; con- interior of the boiler, or, in other 
sequently the fire noted on both equally, words, one third the capacity of the 
This meant heating both when only apace occupied by the water. This is 
one was required, urging or checking assuming other conditions, generally, 
both when only one needed it. It is a are correct. 

most unfortunate arrangement in point When it is poasihle the whole of the 
of efficacy and convenient working. fittings are put on the boiler as in Fig. 

It should always he arranged to de- 121, tins being a sectional elevation of 
vote the fire wholly to the one steam , the back part — the “leg” of the boiler, 
boiler or do without it, unless by j This is done when the leg of the boiler 
chance the range is a very large one i comes forward and is visible at the 
for some reason, and the fire, say, back of the range, hut most ranges 
16 in. wide. It would not be desirable are constructed so that the leg has to 
to put twin boilers to a less size fire be recessed ■ behind the hack coving 
than this, unless the work required of plates, and is therefore out of sight, 
them should ho very small. Itbecnmes In this case a “ hydraulic hex, ” or feed 
easily possible to use a steam toiler cistern, is used, as in Pig. 122. The 
when two ranges exist, or, as more often fittings are put on this, as of course 
happens, the hot-water circulation is ; they must come in sight somewhere, 
from an independent heater. Or there i Of the fittings, the water inleii 
are instances where the users of the valve moy be considered the moat 
range require but one 
oven, and then one boiler 
IS put behind the fire, 
and the other at the un- 
occupied Bide. 

The form that steam 
range boilers take is the 
“hoot” shape, os Fig. 

119, but it is much 
better to widen out the 
back, as Fig. 120, or 
adopt some other means Fm* Hi** 

of increasing the area of 
the water line, also iucimsing the important. This is a pillar valve, with 
capacity of the steam chamber above balanced arm ha-ving a -weight at one 
the water-line. It lias been proved end and a atone float suspended at the 
beyond doubt, bythewriterand others, other. The float is a piece of sand- 
that although the heating surface may stone about 8 in. by 6 in. by in. 
not be increased, the yield of steam is thick. This answera excellently. It 
much superior fi'ora a boiler as Fig. 120 i will bo seen that a pipe is attached to 
than from Fig. 119. Incidentally it may the pillar inside the boiler bo that the 
bementionedthatmanydesignsofateam I incoming water may be delivered near 



Fig. 120. 
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the bottom and not at the top. The 
valve is fed from the house supply, or 
the main, hut in the former ca.se it m 
necessary to see that the house cistern 
is sufficiently higli above to afford the 
necessary pressure. 



Pig. 122. 


These boilers are worked at from 
4 lb. to 10 lb. pressure, and if the water 
pressure does not exceed the steam 
pressure, the valve, when it opens, 
becomes a steam outlet mstead of a 
water inlet, ^yith steam at 10 lb. 
pressure, for instance, the cistern 
would require to be at least 25 ft. 
above the boilei*, as the pressure of 
water in pipes is but 1 lb. for each 
2 ft, 4 in. vertical height. If the cis- 
tern was only 20 ft. above, no water 
would enter the boiler when the valve 
opened and the steam was at 10 lb. 
gauge pressure. 

Attempts are made to feed steam 


boilers ivith an ordinary open supply 
cistern and ball valve, trusting to a deep 
dip or “ syphon ” in the supply pipe to 
resist the back pressure of tho steam. 
It is, however, a very poor arrangement, 
as the pressure must be kept down 
to about 1 lb. , and the steam is then 
very wet for cooking. 

Where there is but one range and 
one boiler to it, attempts are made to 
use this as a steam boiler and heiit tho 
needed supply of hot water by steam 
from it. This is usually a failure un- 
less the fire be large and the boiler pro- 
portionately powerful and ettective. 
If it could be arranged that the boiler 
furnished steam for cooking at certain 
hours and heated water at other times, 
then it would seem agood armngement, 
for there is the disadvantage, in many 
cases, that a steam boiler is boiling 
away for no purpose when the cooking 
is done. As a lule the seivants draw 
water from it for kitchen purposes 
when not cooking, but it would be 
better if its heat was turned into a 
tank. 

If the noise is not objected to the 
most efiectivo and economical nlan of 
heating water is by free steam, *^with a 
tank and piping fitted up as m Fig . 123 . 



There should be a chock-valve in 
the supply pipe, for should steam 
cease while the stop valve is open some 
of the tank water will pass over by 
ayphonogo. 

If free steam is not used, then 
recourse is had to a coil in the tank. 
This coil can have its condensation 
pipe, its exhaust, taken back to the 
boiler, so as to form a complete circuit 
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and waste no water, or it can be dis- 
charged by a steam trap, or pass mto 
a closed tank. It is of little use at- 
tempting to trap the exhaust with a 
deep dip unless the steam carries but 
a light pressure. With 7 lb. steam the 
dip would •require to be about 18 ft. 
deep to be successful. 

In making up this coil it is very 
necessary that it be placed tight on the 
bottom of the tank, otherwise the water 
at the bottom -will not heat. In one 
instance a plumber had the correct 
quantities of piping given him for a 
coil wliich would boil the contents of 
a tank for tea and coffee-making. He 
fitted it up himself very well, but he 
put the coil quite G in. off the bottom 
of the tank. The result was that the 
water below the coil could rarely be 
got up to 100° P., and it was easy to 
see what a prejudicial effect this had 
in getting the water to boiling point 
above. The improvement was ex- 
tremely marked when the coil was put 
on the bottom, all the difference be- 
tween success and failure. 

About the smallest steam cooking 
apparatus that is ever fitted up is illus- 
trated m Fig. 12-1. Tins shows, in 



sectional elevation, the side boiler of a 
single-oven cooking range with connec- 
tion for furnishing steam to a cooking- 
pot, or ‘ ‘ kettle ” as the vessel is called. 
To effect this the boiler, in the first 
place, must be an effective heating one. 
One with a nock at the top, as illus- 
trated, is usually the most effective 
kind From the small steam space 
above the water line a J in. or ^ m 


pipe is taken to the kettle, which is 
placed on a low shelf or table near by 

There is no condense pipe from the 
kettle, as a rule, for the amount of 
steam condensed is not large and the 
resulting water is emptied out when 
cooking is over. 

The junction of the kettle and steam 
service is by the stop-cock shown. 
This has a coned male outlet which 
fits a coned female piece attached to 
the kettle. The kettle is merely 
pushed tight on to the cock when the 
food stufis are in it and steam turned 
on. When the contents are cooked, 
the kettle is just drawn away and 
einptied in the usual manner. 

Two essential details are, a proper 
hd for the boiler, and a sufficiently 
deep dip in the cold supply pipe. 
Ordinary loose boder lids are not steam 
tight, nor heavy enough to make a 
pressure of 1 lb. to the square in. in 
the boiler. A brass lid is best, heavy 
enough for 1 lb. pressm'e, and this, 
with the iim it fits into, must be 
tuimed true to ensure a steam tight 
fit witliout jointing material or fasten- 
ings of any kind. To calculate the 
weight of hd, measure its area on the 
underside, and if it is 10 in. it should 
weigh 10 lb. A little less will do os a 
J lb. pressure is practically sufficient for 
this purpose. The higher the pressure 
the dner the steam. 

The cold supply is fitted up in the 
same manner as the ordinary self -filling 
apparatus put to these boilers at other 
times The only difference, if it can 
be called such, is in the depth of dip. 
Ordinarily a 6 in. dip is ample, but 
this will not do when steam is mode. 
The depth of dip will depend on the 
weight of the lid. If 1 lb. pressure 
IB decided on the dip must exceed 2 ft. 
i in. , makmg it preferably 3 ft. deep. 
If the dip IS insufficient then the steam 

resHure will force the water from the 

oiler back into the cistern, where it will 
overflow and cause trouble generally. 
It will leave the boUcr temporarily 
empty, or nearly empty, which results 
in injury by the fire beating on the 
empty part 
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It ib very important that the dip 
he deep enough, as will be seen, for 
eteam may be made at unexpected 
times, when no cooking is in progiess. 
The lid acts as a safety valve, lifting 
and releasing steam when the preasure 
exceeds 1 lb,, and pioidded, of coiirae, 
that the dip ia deep enough to prevent 
the pressure relieving itself that way. 

When steam is not required the 
boiler aupphea hot water, this being 
drawn from the tap in front, as usual. 
It serves all the ouatomaiy purposes of 
an ordinary hot-water boiler at such 
times. 

Whenever it is possible the best plan 
is to have an independent boiler for 
steam cooking, and let the range boiler 
provide the hot water as usual. Hot 
water is needed every dayand all theday 
long, just as long as the range fire is 
kept alight, and cooks are now conver- 
sant with the management of ranges 
80 as to afford the needed supply of 
hot water at aU the hours that the 
demand comes. 

Tlie independent steam boiler tlien 
has its firs lighted os required. It may 
not he needed every day and seldom 
the whole of any day. In private i esi- 
donoes, however large, the independent 
steam boiler has many idle hours and 
days, occasionally weeks. If it was a 
range boiler, it would be making steam 
at all these times uselessly, worse than 
uselessly in fact, for the boiling is 
violent and the discharge of steam an 
annoyance. The independent boiler 
is much more effective than the range 
boiler and this is an advantage. 

In hotels, restaurants, and institu- 
tions, the independent boiler is neces- 
sary, as a range boiler is seldom suffi- 
cient. In such places, all vegetables, 
hams, puddings, etc,, are cooked by 
steam, besides which there ai’e cutting 
tables, hot plates and hot closets to be 
served, and, in most cases, the steam 
boilor also heats the water for the 
kitchen section besides supplymg 
lavatory basins, etc. 

Independent boilers for steam cook- 
ing are always of a plain vertical design, 
as Fig. 126, usually with orosB-tuhes as 


: Independent Boiler. 


shown. The reason for its plainness 
is, that as the condense water is not 
returned to the boiler there is a con- 
siderable and constant change of water 
occumug, and tins, in hard-water dis- 



I’lO, 125. 


tricts, creates a troublesome amount of 
lime deposit to appear. On tliis 
account, all such boilers, fed with 
hard-water, are of plain form, have the 
water-way carried down below the fire- 
bars, and doors are provided for the 
easy removal of the Urne from this and 
all coUectmg points. As a rule steam- 
cooking boilera require to have the 
deposit cleaned out as often as range 
boilers which are in rogukr use for 
domestic hot water supply . InLondou 
this is about every six mouths. 

As to the capabilities of the various 
boilers a proper form of hoot boiler in 
a kitchen range, with 10 in. fire, will 
work two kettles (tin cooking pots), 
while with an 11 m. fire, three kettles 
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can be supplied. A 12 in. fire can 
have two kettles and a small pudding 
steamer, while a 14 in. fire (usually in 
a 6 ft. range) can have three kettles and 
a moderate sized cooking closet With 
the latter boiler the steam might be 
got to 6 lb., if the water pressure 
allowed. When a range boiler is used 
for steam cooking, it should not be 
expected to also heat water by steam, 
urdesa the latter can be done at times 
when no cooking is on. 

Whoro steam is regularly used for 
cooking some of the cooking vessels are 
often of the jacketed kind. These do 
not allow the steam to come directly 
to the foods being cooked, but receive 
it m a shell or jacket surrounding the 
cooking vessel proper. This is for 
boiling purposes only, and the fact is 
mentioned because such vessels require 
more steam, and it should be at 10 lb. 
pressure. 

For restaurant work the independent 
boiler is used, and tlie usual smallest 
sine is one horse-power. This size 
might be put to work a ham-oloset, a 
pudding steamer, two or throe vege- 
table pans, and a hot closet aud cutting 
table. Itwouldalsoheat theliotwater 
required, if put to do tliis when the 
cooking work slackened off. Such a 
boiler would serve a moderate sized 
middle class restaurant, seating perhaps 
fifty people at the time. A fair-sized 
good-class restaurant needs about a 
three horse-power boiler and so on. 
(F. Dtis.) 




The Cooking Eange. 

FAULTS AND CAUSES OF 
PAILUUB. 

It is doubtful whether any other 
domestic appliance, taking average re- 
sults, 18 complained of so much as the 
kitchen range, for out of, say one 
hundred ranges of various kinds, pro- 
bably no more than a dozen are credited 
with being perfect in the way they do 
their work. They appear to work with 
varying degrees of efficiency, someburn- 
ing everything that is put in the ovens, 
others working sluggishly, so that the 
cooking is very poorly done aud un- 
satisfactory. Of ranges which manage 
to consume immoderate quantities of 
fuel, yet often fail to cook at aU, 
everyone has heard. And the range 
wliich is eccentric in its behaviour, 
working well one day and failmg the 
next (or vice versd), is almost as fami- 
liar. If a range sometimes works well 
and regularly m regard to its ovens, 
then there is every chance of some- 
thing being wrong with the boiler ; 
and in touching on this subject 
(boilers), there is a wider range of 
possible faults than ever. It may bo 
desirable to speak of the faults as 
being of three kinds. Firet, a failure, 
or a failing, with a range, something 
that has always existed in a regular 
woy. Second, a fault that develops 
itself and stays, unless means are taken 
to remedy it. Thud, troubles of the 
erratic kind, that come and go, and 
make it seem as if the range was really 
capable of displaying good or ill hu- 
mour. 

Taking the first oharaoter of trouble 
referred to, this can only be due to 
something wrong in the fixing. The 
trouble may be that the left-hand oven 
does not work as well as the right, 
and never has. It may be that the 
range has always worked sluggishly, 
not burning with so bright a fire, nor 
cooking so well, as some previously 
used range did, and so on, The only 
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remedial measure is to discover the 
fault, and put it right. If one oven 
does better than the other — there 
being two to the range — it must be 
that the flues are not constructed 
alike, or those of the oven at fault 
may be throttled or choked. The first 
step is to examine the flues, and if 
they appear clear, then see if any 
brickwork overhangs the top outlet, 
preventing the free passage of draught, 
smoke, etc. It is not necessaiy that 
the outlets of the hack flues, where 
they throw the smoke into the chim- 
ney, have no brickwork anywhere over 
them ; but the brickwork, if there is 
any, must not come lower than 12 in. 
over the flue apertures, otherwise it 
will interfere with the draught. 

When a man seta a range and makes 
the necessary flues round the ovens, 
he, of course, makes the flues precisely 
alike in general character and area, if 
there ore two ovens to the range. 
Should he do otherwise, there is every 
possibihty of the ovens differing in 
efficiency. This, however, is very un- 
likely. It must be remembered, how- 
ever, that any shape and size of passage 
for the heat and smoke to pass round 
an oven does not make an efficient 
flue, and it is possible to loy down a 
rule in regard to this. 

In the feat place, certain phenomena 
oormooted with flame must be clearly 
understood. The ovens of all modern 
ranges rely upon flame being made to 
sweep round tliem to afford the re- 
quired heat. If flame is absent we do 
not get real efficiency, any more than 
we do if we try to cook, in such a 
range, with a coke fire. Further than 
this, it IS essential that the flame be 
brought into contact with the surfaces 
to be heated. Flame has a very pro- 
nounced tendency to avoid oontactwith 
surfaces, particularly those of a much 
lower temperature than itself, and this 
has to he guarded against. If flame 
does not have actual contact, then no 
serviceable degree of heat is felt, for 
flame radiates very little heat indeed. 
All the devices of our boiler-makers, 
not forgetting the multitubular boiler. 


aim at getting mtiniate flame contact ; 
otherwise loss of fuel occurs. 

Flame contact is easily had in the 
oven flues of a, close-fire range by using 
care in bringing the flue surfaces suffi- 
ciently close together. With the flue 
ovei the top of an oven, for instance, 
we have to make it so that the flame 
fills it full, and is thus brought to 
have contact, not merely with the top 
oven plate, but with the oast hot plate 
over it, where vessels are required to 
boU. In other words, the flue over an 
oven (and this is the first flue that 
the flome passes through after leaving 
the flre-box), has to have the flame 
touching both the top and bottom sur- 
faces, the upper one being the hot 
plate of the range, the lower one the 
top plate of the oven. After passing 
through this, the flame takes a descend- 
ing course through a flue which passes 
down the outer side of the oven. From 
hero it enters the flue, passing under- 
neath the oven, joining the ascending 
flue at the back, which terminates in 
' the cliimney. 

I Althougli flame-contact is to be had 
by bringing the flue surfaces closer to- 
gether, tills must not be carried too 
far, or the passage will be choked and 
offloieuoy spoiled. Room must also he 
allowed for the narrowing of the flues 
that occurs by deposition of soot on 
the surfaces, for it is required that a 
range go at least a week without the 
flues having to he cleaned. The effi- 
cient sizes of these flues can he accepted 
as follows That they are maile the 
fuD depth (front to haok) of the oven, 
as near as is possible. That with a 
3 ft. range the first flue over the oven 
top he 2J in. between surfaces , the 
next flue down the outer side 2 in. ; 
the flue under the bottom 2J lu. This 
latter flue is the one where soot accu- 
mulates, it being carried there by the 
draught . These sizes are strictly right 
for a 3 ft. range of any kind that has 
to be set in brickwork (with h’on flue 
ranges the flues are all provided and 
fitted by the makers). Witli larger- 
sized ranges these three flues may be 
I increased m size by a ui. to jfL in. 
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(not more) for every foot iuoreaae in 
tho width, of the range. Thus, u 6 ft. 
range would have the oven flues (one 
or two ovens), top in., side m , 
bottom 2f in. 

These sizes given vrill ha found 
noticeably smaller than it is custom- 
ary to make them , but they are correct 
and ivill give the best results. They 
are not small enough to choke the 
passage of flame, smoka, and products, 
yet not large enough to allow the 
flame.s to float between the surfaces, 
and not have contact as they are in- 
clined to do. It is almost unnecessary 
to point out that the deflectmg-plate 
or midfeather which is placed in the 
bottom flue (exteudmg from the back 
about half-way to the front) must 
always be put. Its purpose, as every 
range-fixer knows, is to keep the flams 
well spread around the oven surfaces. I 
If it did not exist, the flame would 
hug tho back part of the flues, for it 
seeks the shortest way to the back 
outlet as a matter of course. As to 
tho size of the hick flues, those extend- 
ing from tho bottom of the range, and 
forming ooiitinuations, or outlets, to 
tho oven flues, these must bear a re- 
cogmsod proportion to the oveu flues. 
Then- area should bo that of tho down 
flue on the outer side of the oven. 
Supposing tins latter hud an area 18 in. 
by 2 in. = 32 sq. in., then the back 
flue should be of equal area ; not a 
broad flat ono, as 16 in. by 2 ui. would 
be, bub, say, 8 in. wide by i in. deep. 
This latter forms a rather flat flue, 
which the writer favours ; but if the 
dampers sent with the range are not 
broad enough, the flue can be more 
square, say, 6 in. by 6 in., or a trifle 
under. 

If flues are constructed carefully 
and to a recognised scale of propor- 
tions, the range tiiust work well. Great 
care, however, is necessary to see the 
flues are regular iu size everywhere. 
If choked at any point the effect is 
the same as making them too small 
tluougliout. A 4 in. pipe, whatever 
its length, would not yield its fullest 
if it was pinched in to the size of a 


2 in. pipe at any point. This is the 
same with oven flues, and a checked 
flue brings many troubles in its train. 
On the other hand, too large a size of 
flues admits of a roai'ing Are being kept 
to do but little work. 

To complete the “ failures from the 
first, ” reference must be made to the 
unfortunate want of knowledge many 
workmen (who freely undertake to fix 
ranges) have as towhat a range depends 
on for efficiency. Every range — the 
exception being about one in a hun- 
dred — that fads to work properly when 
newly fixed or lefixed, owes any fail- 
ure that may be experienced to the 
way in which it is set. It is of no 
avail the man blaming the range, for, 
it may be repeated, no maker sends 
out ranges that will not worx if they 
aio set properly, and the setting of 
any range, even choosing the most 
complicated or notoriously trouble- 
some, is work that any man can do if 
he knows what a range depends on for 
efficiency. 

Flame-contact has been alluded to ; 
but to got that we must have the very 
necessary draught. Every modern 
range depends upon the draught cre- 
ated by the chimney, causing the flame 
and heated products to sweep round 
the oven or other flues, and this must 
be done thoroughly to insure success. 
Au ordinary 5 ft. range working with 
a normal draught ivill have tongues of 
Home 4 ft. and 6 ft. long, extending 
from the fire across the top and down 
the side of the oven, only assuming 
the dying red tmge in the bottom flue. 
This is due to the draught, for the 
flame certainly has no inclination to 
travel m directions so very contrary 
to what it would do naturally. Fur- 
thermore, we should never get such 
effective flames from so small a Are 
ivithout the aid of this swift air cur- 
rent. Consequently, the draught is 
plainly tho life of the range, and a 
range fixer must clearly understand 
it, and know its management. If he 
does not, the range stands every chance 
of being mode a feeble, or dead tiling, 
iu bis hands. 
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The draught, which is such a notice- 
able feature in a close-fire kitchen- 
range, and which, as stated, is quite 
the life of it, is induced in the chim- 
ney, A perfectly new chimney has 
no effective draught, though a feeble 
up-ourrent is manifested sometimes, 
if the interior of the house is a degree ! 
or two warmer than the outside. On j 
lighting a fire at the foot of a new ' 
chimney, and waiting until the heated 
products manage to ascend and warm 
the interior brickwork, a draught sets 
up of a very effective character. When 
the brickwork is thoroughly dry and 
warm, the up-current (if the chimney 
does not sometimes suffer with down- 
blow) will be strong and become per- 
manent, even with grates in which no 
fire is lighted duiing the summer 
months. The cause of the draught la 
the warmth imparted to the air in the 
chimney by the heated brickwork. 

Air when heated is hghter than cold 
air, and is readily displaced by the 
superior weight of the latter. Con- 
sequently the warmed air in a chimney 
is constantly being thrust upwards, 
and the cold air whioh takes its place 
instantly receives warmth and has to 
follow It 18 a regular and swift dis- 
placement of warmed air by that wluch 
IS cold , but this latter is instantly 
warmed a little, and is displaced in 
its turn. This is when a chimney has 
no fire at its base Wlien there is a 
fire, the action is greatly iuteiisified, 
for the air passing into Ohe chimney 
has to pass over a hot fire , it has to 
mingle ■with heated products of com- 
bustion, and these latter go to increase 
the heat of the brickwork. The con- 
sequence of tliis is a draught of a very 
powerful character, capable of doing 
veiy efficient work. In the ordinary 
brick kitchen chimney, avenxgiug 30 
ft. to lO ft. in height, the draught 
will easily make the fire roar, and 
bm’u like a furnace, if not restrained. 
When a kitchen is at the top of a 
building (as in some business houses), 
the comparatively short chimney is 
still quite able to work a large range 
well and efficiently. 


The secret of successful range-fixing 
in regard to 'management of the draught 
is to do the 'ivork so that all the air 
which enters the chimney first passes 
through the fire. This means that the 
draug}it, the up-ourrent iu the chim- 
ney, has its ingi*0s8 wholly through the 
front and bottom bam of the range 
firebox. The range must be fixed air- 
tight , there must be no openings, 
nor crevices even, around or about the 
range. No apertures in the chimney. 
No other flues leadmg into the chim- 
nej;^, unless it be a copper fluo, and 
tins is only admissible provided it has 
a damper to tightly shut it off when 
the copper fire is not alight. By these 
precautions we are practically putting 
steam to the engine, no waste of power, 
and if we have too much, there are 
the means of controlling it. A range 
fixed with this care — the chimney hav- 
ing a normal draught and the flues 
constructed with due regard to size, 
as already explaincd—will work in a 
manner tliat cannot fail to please. 
Tlie full efficiency of the draught at 
command will enable the cook to have 
a quick response to the opening of the 
dampers. Opening a damper in such 
a case means an instant and swift rush 
of flame around the oven, with almost 
as rapid results inside it. The trouble 
is that cooks will not always regulate 
dampers as they should do, and as it 
would be to their decided benefit to 
do ; but this ■will be alluded to more 
fully directly. 

The second class of trouble given — 
that of a range developing faults which 
remain witli it until remedied, is a 
result of wear and tear usually. If a 
range starts out well, it very rarely 
develops a fault for a considerable 
time which is not the fault of the cook 
— such as dirty flues, mismanagement, 
etc. After time, however, trouble 
comes, not by the mere wearing out 
of bottom bars, fire-cheeks, etc., as 
these do not interfere with efficiency 
unless allowed to get so bad as to pre- 
vent the fire burning properly. It is 
the setting that gets into bad condi- 
tion, and, this being an invisible part 
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of tho struotura, its real state cannot i 
be seen. It is, therefore, the usual 
thing for a man to try all sorts of 
things in hope of improving matters ; 
but it IB rarely successful unless he 
adopts the only real remedy ; to reset 
the range. If, after a few years (gov- 
erned by the way the range is used ; 
also by the way in which it was first 
fixed, and the quality of materials 
used), it appears there is something 
wrong- — and this is shown by the im- 
tnoderato stoking required to get an 
effective heat in the oven — the setting 
will be at fault beyond doubt. A 
man is called in, and he, by diligent 
search, finds a certain part broken 
away which allows a large proportion 
of the draught, with its flame and heat, 
to escape up the chimney without do- 
ing any work. Ho thereupon stops 
this opening, and it may wholly remedy 
the trouble ; but it will not bo for 
long, as that faulty part is an indication 
that all other parts are approaching a 
similar condition, and the complete re- 
setting is only delayed a little. 

It is only ranges with brickwork 
flues that these remarks apply to. 
Eanges with iron flues (and all makes 
can be had with iron flues now), when 
once set properly, which -is usually a 
more simple task, rarely, if ever, want 
resetting. Brickwork flues are not last- 
ing, by any means, however well they 
may be constructed. Tlio heat, in the 
first place, makes a severance between 
tho iron and tho brickwork, for, on first 
heating, the ironwork expands, and 
makes room for itself, and, on ite sub- 
sequent contraction, it parts company 
with its surroundings, as the two differ- 
ent materials cannot be made to unite 
soundly, and move with one another. 
From that time forward the brickwork 
gradually deteriorates with tlielieat, the 
joints between metal and bricks be- 
coming less sound, the cement-work 
crumbling, and, eventually, as almost 
everyone knows, the range behaves so 
badly that resetting must be resorted 
to. If the ironwork of the range is in 
good condition, the resetting wiS make 
the results equal to what they were 


when, the range was newly fixed ; hut 
in course of time the same experience 
must he gone through agam. 

The third character of trouble, eccen- 
tric results, may be set down to the 
cook or the chimney If the chimney 
is at fault, it is that it suflera with 
down-blow. Down-hlow is a trouble 
only manifested when the wind is in 
certain quarters, so that the range may 
work well one day and fail the next ; 
or the change may take place in even 
shorter time than this. Down-blow 
IB usually evidenced by smoke, and 


perhaps flame, being impelled from 
the fire into the kitchen, and then 
there is no mistaking the nature of 
the trouble. Sometimes, however — and 
it is governed by how the chimney ter- 
minates at top — the down-biow is of a 
feeble oharaoter, just aufflcient, when 
it occurs, to make the range fire dull, 
and dismcBned to “ draw.” In other 
words, it is scarcely a down-blow, but 
an impeded or checked up-draught. In 
such a case, the results are much like 
those obtained by careless attention, 
or dirty flues ; but this is easily settled 
by a brief examination. Nothing but 
down-blow can cause in-egular results 
except faults directly tiaceablo to the 
cook. 

As to the things a cook may do to 
cause a range to work in an erratic 
manner, the number is very gi'eat, and 
something novel in this way is con- 
stantly occurring. The fact is, the 
close-foe kitchen range, whatever make 
it may be, seems more than the aver- 
age cook can understand. Eveiy credit 
must be given to the many clever cooks 
who understand the management of a 
range thoroughly ; but still the major- 
ity of them cannot grasp the prin- 
ciple rightly. It is not to be won- 
dered at, perhaps ; for a good many 
men, who profess to he i-ange-fixers, 
are little better in this respect. The 
dose-fire range is distinctly mechani- 
cal, ond as most cooks obtain their 
knowledge of how to work it by pick- 
ing up the information from other 
cooks, and from their own ideas as to 
how it should he done, many wrong 
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impressions must lie not only created 
but firmly believed in. The use of 
the close-fire range should bo a feat- 
ure whenever cookery or domestic 
economy is taught, and it is not a 
subject that should be passed over with 
just a few brief remarks , nothing will 
bear demonstration mm a profitably. 

As to what a cook may do to cause 
erratic results ; she may, aftei cleanmg 
the flues, leave one of the flue dooi-s 
off. Those beneath the oven doors 
are often forgotten, being out of sight ; 
and it is by no means a rare thing for 
a small flue door to find its way into 
the dust-bm. She may leave the 
damper of the copper open when no 
fire is alight beneath the copper. She 
majr have failed to clean the flues. 
This is a common thing familiar to 
everyone ; but sometimes it is only 
one piece of flue overlooked, wliich is 
almost as bad as overlooking them aU. 
Sometimes it is the door in the oover- 
ing-in plats opened for some reason, 
and this checks the range at once. 

It 18 not necessary to go into these 
details further, for what it is intended 
to show is that a range has no power 
to act in an irregidar way of itself. 
Sometimes a cook, in the most annoy- 
ing way imaginable, ivill say that the 
range is the whole cause of erratic 
results ; but it cannot possibly be. It 
is either the cook, or the effect the 
wind has on the chimney, as explained. 




Copying. 

{See also Camera Ousoura, Drawing, 
Enqbaving, Etching, Stereo- 
typing, ETO.) 

This article deals ivilli the various 
processes employed in obtaining copies 
or impressions of pnnted and written 
matter, such as letters, drawings, etc. 
The subject may ho divided into 
chemical (including photographic) and 
mechanical methods, copying pencils, 
and ti-ansfemng. 

Chemical methods. — (1) Blue 
prints (cyanotype or ferro-prussiate 
paper). The paper used for tins pur- 
pose is prepared by covering one side 
of the sheet with solutions of red 
pruBsiate of potash (f ei rooyanido of 
potassium) and peroxide of iron ; under 
the influence of light, i. e. under the 
white portions of the drawmg to be 
copied, the feme compound is reduced 
to the state of a ferrouc salt, which 
gives with the red prussiate of potash 
an intense blue coloration, analogous 
to Prussian blue This coloration is 
not produced in the portions of the 
sensitive paper protected from the 
light by the black lines of the drawing 
to be copied, and on washing the print 
the design appears in white lines on a 
blue ground. The foimula for pre- 
paring the sensitive paper is as follows ; 
Dissolve 10 di". red prussiate of potash 
(ferrocyanide) in 4 oz. water ; dissolve 
separately 16 dr. ammonio-citrate of 
iron in 4 oz. water ; filter the 2 solu- 
tions through ordinary filtering paper, 
and mix. Filter again into a largo flat 
dish, and float each sheet of paper to 
be sensitised for 2 mmutea on the 
surface of the liquid, without allow- 
ing any of this to run over the hack of 
the paper. Hang up the sheets in a 
dark place to dry, and keep from light 
and dampness untd used. They will 
retain sensitiveness for a long time. 
The paper being ready, the copy is 
easily made. Procure either a heavy 
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sheet of plate glass, or a photographer’s 
printing frame, and lay the drawing 
to he copied with the face against the 
glass ; on the back of the drawing lay 
the prepared side of thesensitive paper, 
place upon it a piece of thick felt, and 
replace the cover of the prmting 
frame, or m some other way press the 
felt and papers firmly against the glass. 
Expose, glass side up, to sunshine or 
diffused daylight, for a time, varying 
with the intensity of the light and the 
thickness of the paper hearing the 
original draiving, from minutes to 
hours. It is better to give too much 
than too little exposure, as the colour 
of a dark impression can he reduced 
by long washing, while a feeble print 
is u'remediahly spoiled. By leaving a 
hit of the sensitive paper projecting 
from under the glass, the progress of 
the coloration can be observed. 
When the exposure has continued long 
enough, the frame is opened and the 
sensitive sheet is withdrawn and 
thrown into a pan of water, to be re- 
placed immediately by another, if 
several copies are desired, ao that the 
exposure of the second may bo in pro- 
gress, while tho first is being washed 
and fixed. The water dissolves out 
the excess of the reagents used in tho 
preparation of the paper, and after 
several wMhiiigs with fresh water tho 
print loses its sensitiveuesa and be- 
comes permanent. Itis advantageous, 
after several washings ivith water, to 
pass over the wet surface a weak solu- 
tion of chlorino or of hydrooldorio acid, 
3 or 4 parts acid to 100 of water, which 
gives brilliancy and solidity to the 
blue tint, and prevents it from being 
washed out by long soaking. This 
should he followed by 2 or 3 rmsiiigs 
with fresh water, and the print may 
then be hung up to dry, or placed 
between sheets of blotting-paper. (2) 
First solution ■ red prussiate of potash, 
120 gr. ; water, 2 oz. Second solu- 
tion ; ammonio-citrate of iron, 2 oz. ; 
water, 140 gr. The solutions should 
he mode S6p,arately, and, when dis- 
solved, mixed and filtered ; then pour 
it into a dish and float plain photo- 


graphic paper on it for 3 or 4 minutes. 
When the paper is dried, it will keep 
for months. Print in the sun for 8 to 
10 minutes ; then simply wash the 
paper under the tap with runnmg 
water. The result will be a strong 
blue picture on a wliite ground. The 
addition of a little gum arahic water 
to the above solution, when made, will 
render the colour of the picture richer 
and the whites purer. (3) Make a 26 
per ceut. solution of ammonium ferro- 
citrate, also a 25 par cent, solution of 
potossium ferrioyanide. Mix in equal 
parts and spread with a broad brush, 
soft sponge ot a ball of cotton wool, 
on one side of any good quahty white 
paper. This gives white lines on a 
blue ground. (4) It is necessary to 
make two solutiona and these should 
he kept separate until wanted for use, 
then they are mixed equally. The 
proportions are : first solution, 1 oz. 
citrate of iron and ammonia to 4 oz. 
water , second solution, 1 oz. potas- 
sium ferrioyamde to 4 oz. water. 
Sensitismg the paper with these solu- 
tions must be done by gas light. See 
that tho solution is not put on m 
streaks. (6) For the two sensitising 
solutions make one of 400 gr. of 
ammomo-ferno citrate to 4 oz, water ; 
the other 280 gr. fornoyamde of potas- 
sium to 4 oz. water. Use equal parts 
when requued, 

(6) Below 18 a formula used with 
excellent results • — 

Solution No. 1. — 3.6 grammes (639 
gr.) of ferrioyanide of potassium dis- 
solved m 230 cubic centimetres (8 oz.) 
of distilled water. 

SoltUion No 2. — 68 grammes (816 
gi'.) of citrate of u'on and ammonia 
dissolved in 230 cubic cantimeties 
(8 oz.) of distilled water. These solu- 
tions must he kept separate. 

When ready to prepare the paper, 
mix equal parts of Nos. 1 and 2 and 
apply to the paper either with sponge 
or soft cloth, and hang up to dry. 
These operations must be conducted 
in a dark room. As soon as the paper 
is dry, place under negative or tracing, 
and expose to direct sunlight. After 
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printing, place in water and wash 
thoroughly. 

(7) White Lines on Blue Qroumd . — 
The ordinary blue-print, with white 
hues on a blue ground, the simplicity 
of which has led to its adoption in many 
offices, has the inconvenience of giving 
a copy in white lines on blue ground, 
which fatigues the eye in some cases, 
while the appUeation of other colours 
is impraotioable. By repeating and 
reversing the process, copying the 
white line print first obtained on 
another sensitive sheet, a positive pic- 
ture, representing the block lines of 
the origmol by blue lines on white 
ground, can be obtained ; or the same 
result may be reached by a different 
mode of treating the sensitive paper. 
This latter may also be made by brush- 
ing it over with a solution of ferric 
oxalate (10 gr. to the oz.) ; the ferric 
oxalate is prepared by saturating a hot 
aqueous solution of oxalic acid with 
ferric oxide. A better sensitiamg solu- 
tion may be made by mmng 437 gr. 
ammonium oxalate, 388 gr. oxalic acid, 
and 6 oz. water, heating to boihng- 
point, and stirring in as much hy- 
drated peroxide of iron os it will dis- 
solve. 

(8) Pellet’s process for blue lines on 
a white ground, requires the paper to 
be first coated with boiled starch, thus 
acting as a size to prevent the paper 
absorbing the sensitising solution. 'The 
latter consists of these ingredients in 
parts by weight, ohlonde of iron 2 ; 
citric acid 1 ; dissolved in 20 parts of 
water. In printing, which is fairly 
rapid, it is difficult to see when the 
exposure is suffloieut, and the common 
plan is to have an extra little tracing 
and piece of sensitised paper, so that 
pieces of the latter can be tom off at 
intervals and tested. When the print 
is ready it is developed with yellow 
pruBsiate of potash dissolved m 3 times 
its weight of water. The print is first 
washed in water, then in very dilute 

' hydrochloric acid, and lastly m water 
again. 

(9) Several varieties of paper 
are sold, which have the property of 


giving a positive image. The mode of 
preparation is nearly the same for all ; 
3 solutions, 1 of 60 oz. gum arable in 
300 of water ; 1 of 40 oz. ammoniacal 
citrate of iron in 80 of water ; 1 of 
25 oz, perchloride of iron in 60 of water, 
are allowed to settle until clear, then 
decanted, mixed and poured into a 
shallow dish, the sheets being floated 
ou the surface as before, and hung up 
to dry. The solution soon becomes 
turbid, and must be used immediately, 
but the paper once dry is not subject 
to change unless exposed to light or 
moisture. The reactions involved in 
the printing process are more complex 
than in the first process, but present 
no particular difficulty. Under the 
influence of light and of the organic 
acid (citric), the perchloride of iron is 
reduced to protochloride, and, on being 
subjected to the action of ferrocyan- 
ide of potassium, the portions not re- 
duced by the action of the light, that 
is, the hnes corresponding to the black 
hues of the original drawmg, alone ex- 
hibit the blue coloration. The gum 
plays also an important part in the 
process by becoming less soluble in the 
parts exposed to light, so ns to repel 
in those portions the fen'ooyauide 
solution. The mode of printing is ex- 
actly the same os before, but the paper 
is more sensitive, and the exposure 
vanes from a few seconds in sunshine 
to 15 or 20 minutes in the shade. The 
exact period must be tested by expos- 
ing at the same time a slip of the sensi- 
tive paper under a piece of paper simi- 
lar to that ou which the original draw- 
ing is executed, and ruled with fine 
lines, so that bite can be tom off at 
intervals, and tested in the developing 
bath of ferrocyanide of potassium. If 
the exposure is incomplete, the paper 
will become blue all over in the ferro- 
oyanide bath ; if it has been too pro- 
longed, no blue whatever wiU make 
its appearance, but the paper will re- 
main white ; if it is just long enough, 
the lines alone will be developed in blue 
on a white ground. During the test 
of the trial bits, the printing frame 
should be covered with an opaque 
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screen to prevent the exposure from 
proceeding further. After the exact 
point )s reached, the print is removed 
from the frame and floated for a few 
moments on a bath of saturated solu- 
tion of fcrrocyamde of potassium, about 
1 oz. of the solid crystals to 4 of 
water. On raising it, the design will 
be seen in dark blue hues on white 
ground. It is necessary to prevent the 
liquid from flowing over the back of 
the paper, which it would cover with a 
blue stein, and to prevent this the edges 
of the print are turned up all round. 
On liftmg a corner, tho progress of the 
development may be watched. As soon 
as the lines are sufficiently dark, or blue 
specks begin to show themselves in the 
white parts, the process must bo im- 
mediately arrested by placing the sheet 
on a hath of pure water. If, as often 
happens, a blue tint then begins to 
spread all over the paper, it may be 
immersed in a mixture of 3 parts sul- 
phuric or 8 of hydroolilorio acid, to 
100 of water. After leaving it in this 
acidulated liquid for 10 or 15 minutes, 
the design will seem to clear, and the 
sheet may then be rinsed ui a large 
basin of water, or under a faucet 
furnished with a sprinkling nozzle, and 
a soft brush used to clear away any- 
remaining clouds of blue ; and finally, 
the paper hung up to dry. The ferro- 
oyamde bath is not subject to change, 
and may be used to the last drop. If 
it begins to crystallise by evaporation, 
a few drops of water may be added. 
The specks of blue which are formed 
in this bath, if not removed by the 
subsequent washings, may be taken 
out at any tune by touching them with 
a weak solution of carbonate of soda or 
potash. Tho prints may be coloured 
in the usual way. 

(10) Colouring or Alterations to 
Blue prints. — (a) A strong solution of 
ordinary washing soda will, by remov- 
ing the blue, make white hues or other 
marks on blue prints. The writing of 
names, titles, or necessary alterations 
can be done in this way. The same 
applies if colours are to be filled in, as 
otherwise colours do not show effeo- 
1 


lively on a blue ground. The colours 
are merely nuxed with soda solution to 
effect tide. (6) The most satis- 
factory marking ink for blue prints 
is tho red soda. This consists simply 
of a red mk, in which a little gum 
arable and enough soda has been 
dissolved to decompose the blue colour- 
ing matter of the pnnt. The relative 
amount of each is usually determined 
by trial. Red ink alone does not show 
much better on a blue print than 
black ink. The action of the soda 
solution alone is to decompose the blue 
matter of the prmt and leave the 
white paper exposed. This ‘ ‘ white 
paper ” is colom’cd aj; tho same time to 
any colour desired, if the proper colom'- 
ing matter be added to the clear soda 
solution. Diamond dyes answer ad- 
mirably for this purpose. The gum 
arabic solution is added to thicken the 
soda solution, to prevent it from flow- 
ing too freely from the pen and spread- 
ing on the paper which it is otherwise 
liable to do. Caustic soda is the best 
for the purpose ; ordinary washing 
soda, however, will answer, A red 
ink thus prepared makes a bright con- 
trast -with the blue baokgi'ound of tho 
prmt, and looks' well. Any small 
alteration of a drawmg may be made 
without erasing the original lines ; tho 
drawing is easily read, because the rod 
lines are so prominent. 

(11) Making Blue and other Prints 
Water-Proof.—When prints have to 
be carried about and referred to m all 
weathers it is a great sa-ving of annoy- 
ance, if they are water-proof. The 
following is a simple and inexpensive 
Ian. Have several pieces of ahsor- 
eut cloth, and immerse these in 
melted paraffin wax ; take them out 
and when they are cool they are ready 
for use. First spread one of the pre- 
pared olotliB on a smooth surface, 
place the dry print on it -with a second 
cloth on top, and iron the same with 
a moderately hot flat-iron. The paper 
immediately absorbs paraffin until satu- 
rated, and becomes ti-anslucent and 
highly waterproof, The hues of the 
print are mtonsdied by the process. 
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and there is no ehrinking or dietorsiun. 
As the wax is used from the cloths, 
more can he added by molting small 
pieces directly under the hot iron. 
By immersing the prmt in a hath of 
melted paraffin the process is hastened, 
but the ironing is neoesaai-y to remove 
the surplus wax from the surface, un- 
less the paper is to be directly exposed 
to the weather and not to be handled. 
This process was originally applied to 
blue-prints to be carried by the Engi- 
neer corps in wet weather. 

(1,2) Blaeh lAim on a Wliita 
Ground . — Prints with blue lines on 
white ground can usually have the 
lines mode black ,by immersing them 
first in a solution of common potash, 

1 oz. m 26 oz. of water, and afterwards 
in a solution of tannin, 1 oz. in 20 oz. 
of water. 

(13) Colas’s method of printing 
black lines on white, direct, is as 
follows ; make a sensitising solution of 

2 oz, tartaric acid, 4 oz. peroliloride of 
iron, 2 oz. pereulpliate of zinc, 2 oz, 
gelatine and 00 oz. water. Coat the 
paper with this and it will have a 
greenish tint, but this colour dis- 
appears with hght. Developing is 
done by putting the print in a solution 
of water 26 oz., methylated alcohol 
5 oz. , and gallic acid J oz. This will 
bruig the lines up a good black in 
about 3 minutes. Finally wash for J 
hour in running water. 

(14) Sensitising solution for block 
lines on wliite ground (Shawoross and 
Thompson), gelatme IfiOOgrm., ferrous 
sulphate 600 grm,, sodium oUoride 940 
grm., tartaric acid 188 grm., ferrous 
chloride 1600 grm., water 11 litres. 
The paper after being sensitised is 
lightly gone over ivith powdered gaUio 
acid and tannic acid and the effect of 
this is, that these two substances be- 
ing present, development is com- 
pleted — effected in fact — with plain 
water. 

(16) Joltrain’s. Black lines on 
white gi'ouiid. The paper is immersed 
in the following solution ; 26 oz. gum, 

3 oz. chloride of sodium, 10 oz. per- 
ohloride of iron (46° B.), 5 oz. sul- 


phate of iron, 4 oz. tartaric acid, 47 oz. 
water. The developing bath is a solu- 
tion of red or yellow prussiata of 
potash, neutml, alkaline, or iicid. After 
bemg exposed, the positive is dipped in 
this bath, and the parts which did not 
receive the light take a dark gi-eeu 
colour , the other parts do not change. 
It is then washed with water m order 
to remove the excess of prussiate, and 
dipped in a bath containing acetic, hy- 
drochloric, or sulphuric acid, when all 
the substances which could affect the 
wliitoneas of the paper arc removed. 
The lilies liavo now an indigo black 
colour. Wash in water, and dry. 

! (18) A black process, wliioh will 

compete for favour with the above blue 
process, is given in the Photooopic of 
A. Fisch. The process is simple, and 
inexpensive, while the prints are ink- 
black, and are made from drawuiga or 
positives and negatives. Wo owe this 
process to Poileviu, but it has been 
slightly impioved. 

Senaitiaimj Solution, — Dissolve sepa- 
rately • — 

1. Gum aiabio . . 0 13 dr. 

Water , . . 17 oz, 0 

2. Tartaric aoid . . 0 13 dr. 

Water . . , 0 oz. 6 dr. 

3. Persulpliite o f 

iron ... 0 8 dr. 

Water ... 8 oz. 6 dr. 

The tim’d solution is poured into tlie 
second, well agitated, and then these 
two solutions united are added to tlio 
fii’st, continually stirring. When tho 
mixture is complete, odd slowly, still 
stirring, 100 c.o. (3 fl. oz. 3 dr.) of 
liquid acid perchloride of iron at 45° 
Baumi Filter into a bottle and keep 
away from the light. It keeps well 
for a very long time, 

Sensitising the Paper. — Here espe- 
cially it becomes necessary to select a 
paper that is very strong, weU sized, 
and as little porous os possible. By 
means of a large brush or sponge apply 
the sensitising liquid very equally in 
very thin and smooth coats ; then dry 
as rapidly as possible with heat with- 
out exceeding, however, a temperature 
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of [i[t° C. (ini'’ I’’.). Tliu papi'i- Khimki 
dry in ol iKUUrity, iinil bo ki'iil awny f rimi 
light and d.iinpneHs ; notwitliutnnding 
all tUetiO precautions it docs not keep 
well long, and if it is dcHired to act 
with some certainty it la bettor to have 
a stock to last only a fortnight. Freshly 
prepared it is liottcr than a few days 
afterwwds. It aliould lie of a yellow 
colour. 

Printing. — The tracing, made witli 
very black ink, is placed in the print- 
ing frame, tlio drawing in direct con- 
tact with tlic plate ; tlicn place over it 
the aensitisud fnipev, the prejMred. hide 
in contact with thclsn'k of the tiacing. 
Tliorc is no iicccasity to make uac of 
jihotoinctrie bands as the progress of ' 
inaolation is sullicienlly .seen on tlic 
seriHitiacd paper during tlic exiKJsure. 
From yellow tliat it was it should be- 
come perfectly white in the clear {hh- 
tions, that is to wiy, upon which tliero 
is no drawing of ttie tianafor or 
pOBitive that is to ho copied ; tliis 
is ascertained hy raising from time to 
time the shutter of tlie frame. The 
exposure lasts lO-l'i minutes iu the 
sun I in summer less, in winter moie. 
IVlien theexposnreis ended, remove tlm 
print frnin tlio frame, and it slumld ^ 
show a yellow drawing iipim a white i 
ground, if in the hiiiisitising Imtli a ! 
few cuhie eentimetres nf a mtber iiigldy j 
omicentratcd solution of snlphoeyunide 
of potasHimnhave iK'cn added, this luth | 
lieeomes hlood-red and colom's the 
piper Hie same ; in this eawi tliepiint | 
also wlnteiis during cxiiosuic, lint then I 
Hio image, instead of lieing jellow, is j 
red on a while ground. This suh- 
stance, however, is, if we may so siaiak 
inert, or witlioutimy other action ; it 
is very fugitive, and oveudiHapis'iirsin 
a short time in (ihscurity ; it hiis no 
other use, tlierefme, than to lender 
the drawing or the imago more visible 
after oxiaisin e. 

Skviioping thr I’rinlH. — Wlicn the 
print has Is'en Hullieieiitly exposed it is 
taken fimii the piessure-fianie and 
floated for a niiiiiito in tlm following 
solution, sn that the aide upon which 
is tlio image should alone Isi iu contaet 


with the Burfaco of the liquid, avoiding 
air biibhloB between the two Hurfaeea. 
Otherwise defects would ho found in 
the print ; to uscei tain this, raise in 
succession the four corners. The 
developing bath is composed as 
follows ; — 

■ Gallic acid (or tannin) . 31-48 gr. 

Oxalic acid . . , . 1 J gr, 

Water 31 ez. 

In this hath the orange yellow or red 
lines are clianged into gallate or tannato 
of iron, and form, eoiisequontlj' a veri- 
table black writing ink, as pormaiient 
ns it. Tlio print is then plunged into 
ordinary water, well rinsed, dried, and 
the print is now finisliud. Tho violet- 
blaok linos become darker m drying, 
but fortunately the giound wliieli ap- 
|jenis of a pure wliite, often acquires, 
in diying, a liglit violet tint. For 
prints ivitli half tones this is of no im- 
portanco; but for the i eprodiictiori of 
' plans, for evample, it is very ohjec- 
I tioiiahlo. Ity this jirncess wo have tho 
■ Niti.sfactioii of obtaining a drawing in 
1 black lines similar to the engiiial, and 
i in most eases this is sullieient. 

(17) Printing P/uc nr Other J‘rints 
Ilf Triii‘ing », — Tliis is usually done in 
dayliglit, printing fralnoH like tliose for 
photogniphie pur|Mi,se.s lieing used, hut 
much larger and so seemed at the 
Isw'k as to given gooil pre.ssiiro at all 
jHiints, Tho.se frames are inado ns 
large as 10 ft. long. As a rule the 
fntme.i haven gla.ss front, hulattenipts 
have heeuiiiiuie to do witliout the glass 
— and sometiiiieH nitliout the frames 
— hy urrauging to secure tho tracing 
and sensitised fsiper on a thill lasird on 
metal sheet, wliioh is then Isint to a 
slightcurve to btreteh the papers tight. 

’ Hueh appliances are clieap and Hglit, 
but dll lint appear to he used niucli. 
Of lain B))i:cial iinvms have heen 
, devised to iiiint after dark. A glass 
cylinder is aiTaiiged in an upright imsi- 
tion, and tho Iniuing and sen.sitiHCd 
I jeiperaro plueed against tlie out.side of 
I tlUH tightly (hy nieaiiB of an outer 
; cover), then an electric .irc-liglit is 
' turned oil iiwido tlie eyliinlei , and willl 

y u y 
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so powerful a light, the printing is aoou 
effected. By arranging the papers cy- 
lindiically around the light, the result 
is uniform and no waste of light occurs. 
The time taken in printing m daylight 
is very variable, ranging from a matter 
of minutes to an hour or two. Print- 
ing blue prints is complete when the 
paper, where the hght has affected it, 
is a greenish blue, while the Imes or 
parts where the light has not affected, 
are of a yellowish tint. Whan the 
print has reached this condition it is 
only necessary to taka it out, lay it in 
a pan or tray, and turn water on to it 
(a hose or a tap). A weak print is 
sometimes improved by soaking and a 
very little dilute hydrochlorio acid in 
the lost washing water is beneficial at 
all times. 

(IS) Copies of drawings or designs 
in black and white may be produced 
upon paper and linen by giving the 
surface of the latter two coatings of : 
217 gr. gum arabio, 70 gr. citric acid, 
135 gr. iron ohloiide, i pint water. 
The prepared material is printed under 
the drawing, and then immersed in a 
bath of yellow prussiate of potash, or 
of nitrate of silver, the picture thus 
developed bemg afterward put m water 
slightly acidified with sulphuno or 
hydrochloric noid. 

(1 9) Beunedeu states that paper, pre- 
pared as follows, coats but J os much 
as the ordinai-y chloride of silver paper, 
IS as well adapted to the multipUca- 
' tion of drawings, and is simpler in its 
manipulation. A solution of bichro- 
mate of potash and albumen or gum, 
to which carbon, or some pigment of 
any desired shade, has been added, is 
brushed, as uniformly as possible, upon 
web-sized paper by lamplight, and the 
paper is dried in the dark. The draw- 
ing, executed on fine transparent paper 
(or an engravmg, or wood-cut, etc.), 
is then placed beneath a fiat glass upon 
the prepared paper, and exposed to 
the hght for a length of time depend- 
entupontheintensityof thelight. The 
drawing is removed from the poper by 
lamplight, and after washing the latter 
with water, a negative of the drawing 


remains, since the portions of the 
coating acted on by the light become 
insoluble in water. From such a 
negative, any number of positives can 
be taken in the same way. 

(20) A process similar to autoscopy. 
The pad is prepared with glue, glycer- 
ine, and water, in the same manner as 
for the well-known hectograph, see 
(28) and (29), but with a larger pro- 
portion of glue. Forwritmgor draw- 
ing, a concentrated solution of alum is 
used, coloured with a little aniline to 
render the writing visible. Before 
using, the pad is damped by means of 
a wet sponge, and the moisture is 
permitted to remain a few minutes. 
The writing may now be applied, and 
upon removmg it, after a short time, 
the lines wiU be transferred to the 
pad. A small quantity of printers’ 
ink is applied with a rubber roller, and 
will be token up by the etohed lines 
only. An impression is obtained by 
pressing moistened paper over the lines 
with the palm of the hand. The pad 
must be inked for each copy, but a 
great number may be made from the 
same etclxmg or transfer. 

(21) Paper prepared so that a brass 
pointer loaves a black mark on it. 
Dissolve J oz. pure sodium sulphide 
and J oz. sodium hyposulphite in 1 qt. 
rain water ; filter the solution, and 
with it uniformly moisten the surface 
of the paper ; then dry the latter 
under pressure between clean blotting 
paper. 

(22) Tilhet’s process. The paper 
upon which the design is to be repro- 
duced, in order to prepare a negative 
copy, is first passed through a bath 
composed of SO oz. white soap, 80 oz. 
alum, 40 oz. Flanders glue, 10 oz. 
white of eggs or albumen beaten up, 
2 oz. glacial acetic acid, 10 oz. alcohol 
at 60°, 600 oz. water. The paper, 
after having been removed from this 
bath, is passed through a second bath 
composed of 60 oz. burnt umber, 
ground in alcohol, 20 oz. black pig- 
ment, 10 oz. Flanders glue, 600 oz. 
water, 10 oz. bichromate of potash. 
The paper having been fhus treated, 
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must te kept when dry in a dark place. 
In order to prepare positive paper for 
the prints, n bath is used similar to 
the last, but without the umber, for 
which black pigment is substituted. 
To obtam coloured proofs instead of 
black ones, the black pigment is re- 
placed by a pigment of any deshed 
coloui. To piepare the copies, the 
design or drawing is placed in an ordin- 
ary photographic printing-frame, the 
back of the design being next to the 
glass, and a sheet of negative paper 
prepared in the way first dosoribed is 
placed in contact with it. The frame 
la then exposed to light, 2 minutes’ ex- 
posure being sufficient iu good weather. 
The sensitive paper is then removed 
from the frame iu a dark place and is 
placed ui water, when the design be- 
oomes visible in white, and the paper 
is allowed to di'y. In order to obtain 
positive pioturea from the negative' 
thus prepared, the latter is placed m 
the printing-frame with a sheet of the 
positive paper prepared in the manner 
above described in contact with it, and 
after exposure to light for a sufficient 
time (about 2 minutes), the positive 
paper is removed in a dark place, and 
18 plunged into water, whioli removes 
the part of the pigment which has not 
been affected by the light, without its 
being necessary to touch it. Any 
number of copies of tlie design or 
drawing may be produced upon auy 
kind of paper, and in any colour or 
colours. The proportious of the dif- 
ferent materials used to prepare the 
baths may be varied to suit circum- 
stances, such as the weather, and the 
character of the design or of the 
paper. 

(23) Zuccato’s “papyrograph” A 
sheet of fine paper is saturated with a 
resmous varnish, and di'ied. On it, 
writing is made with an ink consisting 
of a strong solution of caustic soda, 
slightly coloured in order to ho more 
obvious to the eye. The soda immedi- 
ately attacks the resinous preparation 
of the paper, converting it into a soap. 
The shoot is floated on water, written 
side upwards ; the water soon pene- 


trates the softened parts, making the 
written lines stand up in bold relief as 
ridges of fluid. The paper is removed 
from the surface of the water, and 
pressed between folds of blottmg- 
paper, aftcrwhich it is oncemore floats 
on the surface of the water, and again 
blotted off, in order to remove the re- 
mainder of the resin soap. The sheet 
thus prepared forms a stencil, of 
wliich the general ground is impervious 
to moistuie, wliile the written hnes, 
being denuded of varnish, are quite 
porous, and afford an easy passage to 
an aqueous liquid. In the early days 
of papyrograph printing, a pad, satu- 
rated with persulphate of iron, was 
placed at the back of the stencil, 
while the paper to he printed on was 
moistened with a solution of ferro- 
oyanide of potassium. The iron salt 
being forced through the porous lines 
by a gentle pressure, reacted on the 
ferrooyanide ; a blue impression was 
the result. It is now, however, found 
to be more convenient to print from 
the stencil by means of an aniline 
colom’ dissolved in glycerine, and the 
colouring power of this kind of ink is 
80 great that dry paper may be used 
for receiving the impression. On a 
velvet pad which has been moistened 
with a solution of andine blue in 
glycerine, is laid the paper stencil, 
this having been previously brushed 
over at the hack ivith a little of the 
ink. It is now merely necessary to 
place sheets of paper on the upper 
face of the stencil, and to apply gentle 
pressure by means of an ordinary 
copying-press, in order to obtain copies 
rapidly and easily. About 600 copies 
can generally be taken from one stencil. 

(24) Pumphrey's “ ooUograph ” de- 
pends on the fact that when a film of 
moist hichromated gelatine is brought 
into oontact ivith ferrous salts, tannin, 
or certain other substances, the gela- 
tine is BO far altered as to acquire the 
property of attracting a fatty ink. 
Pumphrey supplies plates of slate or 
gloss covered on one side with a thin 
film of gelatine, and these are prepared 
for use by being soaked in a iVeak solu- 
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tion of potassium bichromate, all ex- 
cess of moisture being then removed 
by first wiping with a cloth, and after- 
words rolling paper on the damp aur- 
fftce. A drawing or writing, which 
has been made with either an ordinary 
iron and gall-nut ink, or with a epecial 
ink, is transferred to the prepared 
plate, just as in the case of the trans- 
fer to rino. The original being re- 
moved, the plate is inked by means of 
a roller, moistened by a sponge, in 
order to remove any trace of ink from 
the ground, and then printed from, 
much as if it were a lithographic stone, 
or a zinoographic plate. 

(26) Some methods depend on the 
writing of an original with a veiy in- 
tense ink, and then dividing the ink, 
so as to obtain a number of feebler 
copies. The ordinary method of ob- 
taimug one or two reverse copies of a 
letter on thin paper is of this nature ; 
hut these processes, which are capable 
of yielding 30 to 60 fairly good copies, 
depend on the use of a solution of an' 
aniline colour for widting. In the 
case of copying processes introduced 
by Pumplirey and Byford, the writing 
is executed with a strong solution of 
an aniline colour on tliin, and tolerably 
hard, paper. The writing quite pene- 
trates the thin paper, and on pressmg 
a sheet of moistened paper againet the 
back of the original, some of the aniline 
colour will set off on the damp paper, 
giving a direct copy of the original 
writing. In the same way, numerous 
copies may he produced ; hut pro- 
cesses of this kind cannot reproduce 
veiy fine linos with distinctness. A 
somewhat analogous arrangement for 
obtaining numerous copies is afforded 
by Waterlow’s ‘ ‘ multiplex copying 
portfolio ’’ and its contents. The writ- 
ing is done with the aniline ink, and 
a damp sheet of very soft and porous 
paper is pressed down on the writing. 
This soft paper absorbs a large propor- 
tion of the aniliiiB ink, and itself forms 
a reversed printing-surface capable of 
yielding a considerahlouumbar of direct 
copies to damp sheets of paper. 

(28) Hectograph or Chromograph , — 


This process obviates the neoessity for 
using damp paper to receive the im- 
pression. The writing is executed on 
ordinary writing-paper with aniline 
ink, and when the lines have dried, 
the original is transferred to the sur- 
face of a slab of soft gelatinous com- 
position, analogous to that used for 
making printers’ rollers, contact being 
established by gentle rubbing with the 
hand. The ongmal, after being allowed 
to remain in contact with the gelatine 
slab for about 2 minutes, is stripped 
off, leaving tlie greater part of the ink 
on the gelatme. To obtain copies, it 
is merely necessary to lay paper on 
the slab, and rub down with the hand 
or a soft pad. 'When the requisite 
number of copies is obtained, or the 
lines are effaced, the slab can be cleaned 
with a damp sponge, and is again ready 
for use. The composition for the slab 
may he prepared thus . 1 lb. gelatins 
(or IJ lb. glue) is soaked in water till 
it becomes flaccid, after which it is 
melted in a water-bath with 6 lb. com- 
mon glyoerine, the heat being main- 
tained for a few hours to drive off 
all excess of water. The mixture is 
poured into zinc trays J m. deep, and 
allowed to set, Another composition 
IS 130 parts water, 75 baryta sulphate, 
30 gelatine, 30 sugar, 180 glycerine. 
The ink is prepared by dissolving 1 
part anihne blue-violet m a mixture 
of 7 parts water and 1 alcohol. 
Coloured inks wdl give 160 copies, 
and special black ink 50. 

(27) The ‘ Papier Zeitung ’ gives the 
following directions for making hecto- 
graph sheets • Soak 4 parts of best 
clear glue in a mixture of 5 parts pure 
water and 3 parts ammonia (presum- 
ably hquor ammonia) until the glue is 
thoroughly softened. Warm it until 
the glue is dissolved, and odd 3 parts 
of granulated sugar and 8 parts of 
glycerine, stirring well and letting it 
come to the hoiliug point. 'While hot, 
paint it upon clean white blotting 
paper, with a broad brush, until the 
blotting paper is thoroughly soaked, 
and a tlun coating remains on the 
surface. Allow it to dry for 2-3 days, 
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and it is then ready for nae. The 
writing or drawmg to be copied is 
done with the usual aniline ink upon 
writing paper. Before transferring to 
the blotting paper, wet the latter with 
a sponge or brush and clean water, 
and allow it to stand one or two 
minutes. Place the written side down 
and stroke out any air bubbles, and 
submit the whole to gentle pressure 
for a few momouts, remove the written 
paper, and a number of impressions 
can then bo taken in the ordinary way. 
When the impressions begin to grow 
weak, wet the surface of the “ graph " 
again. This ‘ ‘ graph " does not require 
washing oft', but simply laying away 
for 24-36 hours, when the surface will 
be ready for a new impression. 

(28) Magne has introduced an ink or 
penod possessed of suoh qualities that 
a writing or droiving made -with it, 
when dry, can be covered with a fatty 
ink, and the paper being saturated 
with a suitable liquid, it can be com- 
pletely copied without being uijuied 
itself. Common pi luting ink acts 
towards tliis saturating fluid in the 
same way as Hague's pencil, so that 
printed matter and outs can bo repro- 
duced. The liquid employed to satu- 
rate the paper consists of 15 o'l. aoid 
(sulphurio is the best) and 86 o?,. 
alcohol. If intended for autographic 
repioduction, 100 02 . water should bo 
added. The proportions may be 
vaned, but to prevent injury to the 
original, thoro must he plenty of 
alcohol. Autographs for reproduction 
.must be written with ink or pencil, of 
suoh composition that they can take 
up the fatty ink ; the same kind is 
used for all kinds of paper, whether 
sized or not. The portions of the 
paper not covered with ink are pro- 
tected against the lithogi-aphio ink by 
an acid composition which repels the 
greasy ink, does not attack the cellu- 
lose, and, therefore, leaves the original 
perfectly unchanged. The ink con- 
sists of proteine substances (albumen, 
caseine, flbrine, etc.), and of hichro- 
mated salts, alum, cyanides, etc. In 
making it tliere is dissolved a quantity 


of water 2 or 3 times as great as that 
of the albumen or other proteine sub- 
stance, a mixture of 2 parts of a hi- 
ohromate or alum, and 1 of prussiate 
of potash. A certain quantity of 
albumen is also beaten up with an 
equal weight of water The propor- 
tion of salts to that of albumen is about 
as 6 to 100. The two liquids are mixed 
intimately, and a suitable quantity of 
pigment is added. The ink, which 
must have pretty deep colour, is un- 
changeable, remains thin and fluid, 
and can he used with a pen, pencil, or 
drawing pen, on any kind of paper, 
except vary heavy paste-board or too 
thin sdk paper. Pencils or crayons 
used in this process consist oliiefly of 
iwraffin ooloured with very fine lamp- 
black or ivory -black, or with any other 
very finely powdered pigment for other 
colours. Wien lamp-black is used, 
the proportions are, 16 oz. lamp-blaok 
to 100 oz. paraffin. To make pencils 
of different hardness, the jiaraffln is 
melted and the colour added, and 
then a certain quantity of ordinary 
rosin (colophony) is added, usually not 
over 10 per cent. The mass is cast 
into candle moulds when in a serm- 
liquid state, and taken out when cold. 
These cylinders are then cut in pieces 
and wrapped in strong paper, or 
covered with wood hlce common lead 
pencils. The method of taking a copy 
of what has been wntteu or drawn is 
as follows ; If the work was done in 
ink, it is ready to copy as soon as diy 
If in pencil, the chawing must be 
steamed a few seconds by holding it 
over a vessel of boiling water. After 
being aii--dried, it is carefully floated, 
face upward, on the aoidifisd alooholio 
liquid There it is left until tho- 
roughly saturated, and then it is 
spread out on a sheet of glass or 
smooth board, and inked with an 
ordinary lithographio roller. AU the 
letters and linsa will be covered with 
the greasy ink. As soon as suffioiently 
inked, it is carefully pressed with a 
damp sponge on those places that have 
taken the ink, and then washed with 
water. To remove the excess of mois- 
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ture, it ia spread out on a plate of , 
plaster-of-Paris, and then transferred ; 
to a stone or zinc plate, and the copy , 
taken. The pL eoautiona" noiiessary m 
order to preserve the original copy are 
to wash it with carbonate of ammonia, 
or of soda, rinsing with cold water, re- 
moving the excess of water on a plate 
of gypsum or blotting-paper, and then 
drying it in the press between sheets 
of porous paper. To reproduce any- 
thing printed inth printei's’ ink, the 
following method is pursued : The 
mixture of alcohol and acid is applied 
either to the face or back of the print 
with a brush. The liquid instantly 
penetrates the paper , the surface la 
then quickly washed off and the slieet 
carefully spread out on a damped plate 
of glass or wood. There it is inked 
with an ordinary lithographic ink 
roller, gently washed to remove the 
excess of aoid, dried on the gypsum 
plate, put on the atone, and a euffleient 
pressure applied. The transfer of the 
negative ia finished, and the ordinary 
lithographio prooeas begins. If both 
sides of a drawing or manuscript are 
to be copied, both sides are blackened, 
one after the other, the operation be- 
ing carried out on one side as far as 
the transfer to a. stone, and then the 
other side is inked and transferred. 
When copies of printed matter are to 
be made the negative ia transferred 
to a polished zinc plate, and then 
etched in the usual manner with 
acids. 

(29) Willin’s process is founded on 
the action of bichromates on organic 
matter, the printed image being 
coloured by jnoans of an aniline salt, 
it is extremely useful for copying plans 
and simple line-subjects. The opera- 
tion is as follows • Sized paper is 
floated in potassium bichromate con- 
taining a little phosphoric acid , it is 
next exposed beneath a trausluoeut 
positive, and wheu the image of the 
latter is clearly shown, it ia subjected 
to the action of aniline vapour. The 
result is that the parts shielded from 
the light by the lines of the positive 
are deeply coloured (green, black, or 


reddish, according to the aniline salt 
used), wlule the other parts retain 
the weak tint of the reduced chromium 
oxide. In developing the print, it is 
exposed to the contact of the vapour 
from aniline dissolved in spirit of wme 
the solution being placed in a basin, 
and heated by a spirit-lamp. The 
prmta are fairly permanent after wash- 
ing. 

(30) Poitevin'e Powder . — mixture 
of gum arahic, sugar, and glycerine, 
with some sensitismg solution of potas- 
sium bichromate, is poured upon an 
impervious surface (e.g. a glass plate), 
and dried by warmth. Thus prepared, 
the plate is immediately exposed be- 
neath a translucent positive for a few 
minutes. The parts affected by the 
light become hygroscopic, in propor- 
tion, to the duration of the exposure, 
and intouBity of the light, and any 
impalpable powder delicately brushed 
over the plate will adhere to the hy- 
grosoopio parts, according to their 
degree of moisture, thus forming a re- 
versed copy. The developed image is 
coated with ooUodion, and transferred 
to paper unreversed, the soluble bi- 
chromate being washed out in the 
operation. Ohernetter’s recipe for the 
sonaitising solution is ; 4 parts dex- 
trine, 6 white sugar, 2 ammonium 
bicliromate, 2 to 8 drops glycerine for 
every 100 o.O. of water, and 96 parts 
water. The glass plate is sometimes 
previously coated with collodion. 

(81) Polygraphic Paper .- — Instead 
of using a tray filled with a com- 
pound to receive the ink, AlissoflT 
employs sheets of “ polygraphic ” 
paper, prepared in the following man- 
ner • Sized or unsized paper is coated, 
on one side, with a composition con- 
sisting of glue, or gelatine, glycerme, 
soap, and water, approximately in 
the following proportions, which have 
been found to give good results in 
practice ; 80 lb, ammal glue or gela- 
tine, 20 lb. glycerine, 20 lb. soap, 
200 lb. water. The paper is occa- 
sionally found too sticky for use, de- 
pending on the surrounding tempera- 
ture and the quality of the materials. 
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To obviate this objection, wash the 
prepared paper with a solution of 
alum, the strength of which can only 
be determined by experiments in each 
case. The paper may be of different 
thioknessea, and rendered transparent. 
The ink found to give the best results 
for written documents is prepared by 
dissolving 1 lb. aniline m IJ lb. 
alcohol, and adding, when dissolved, 
as much water os is necessary to 
render it sufficiently flmd. It may 
then be bottled for use. In produc- 
ing the “matrix,” take a sheet of 
prepared paper, and lay it on a sheet 
of damp flannel, placed upon a zinc 
plate or an oil paper. Sponge with 
clean water, or, in hot weather, with 
water containing a little alum, and 
place the dry original upon the pio- 
pared paper. Over that place another 
piece of damp flannel, zinc, or oil- 
paper, and put the whole pile into an 
ordinary copying-press. Agood matrix 
can be obtained by mere pressure of 
the hands without a press, although a 
press IB preferable. The text must bo 1 
written, drawn, or printed with aniline 
ink, taking care that the pen be quite 
clean and always full of iii. The ink 
when dry ought to shine like a metallic 
surface. In taking copies fi'om the 
“matrix,” after having detached the 
original, place a sheet of ordinai-y 
paper in the place of the original, and 
proceed in the same way as when pro- 
ducing the matrix ; hut if copies or 
“ matrices ” are to bo taken from 2, 4, 
6, or 8 pages at once, place a sheet of 
damped polygraphic paper on each 
page, with damp flannels and zdno 
sheets between the leaves, and proceed 
m the way described. 

(32) Komaromy, of Budapest, paints 
a paper with the following solution : 

1 oz. gelatine, S oz. glycerine, J oz. 
Chmese gelatme, 1 oz, water. The 
manuscript is written with the follow- 
ing solution ; 100 parts water, 10 of 
chrome-alum, 6 of sulphuric acid, 10 
of gum arabio. The manuscript is 
laid on the first paper, and the sur- 
face of the latter is thereby rendered 
incapable of taking up an amline 


solution with which the first surface 
is then flowed. Excess of colour is 
absorbed with silk paper, and nega- 
tive impressions are then taken on 
clean paper. 

Mechanical Methods. — (1) 
Stenoila. A class of pnntiug stencil is 
made by the mechanical perforation of 
suitable paper or tissue. Stencils per- 
forated by a rapidly rising and falling 
needle-point, actuated by a treadle, 
have long been used for the prmting 
of embroidery patterns. In such a 
case, powdered colour, mixed with 
resin, is dusted through the stencil, 
after which the device is fixed by the 
application of sufficient heat to soften 
the ream. Edison proposes to use 
such perforated stencils for ordinary 
autographic printing purposes, and re- 
places the complex treadle perforating 
macliiue by a kmd of pen, in which a 
needle-point is made to move rapidly 
up and down by means of a small 
electric motor attached to the instru- 
ment. 'When Edison’s eleotrio pen is 
conueoled with a battery of two ele- 
ments, the needle rapidly passes in 
and out of the perforated point of the 
instrument. If written with on a 
piece of blank paper, the paper becomes 
perforated. The sheet of ink-proof 
paper having been written on with the 
electric pen, can be used as a priutmg 
stencil by merely laying it down on a 
sheet of white paper and passing an 
inking-roller over its back The opei-a- 
tion of printing is very rapid, so that 
many copies can be produced in a short 
time. Other perfoiatmg pens have 
followed in the wake of Edison's 
electric instrument, among^ which may 
be mentioned the “ horograph, ” a very 
convenient and portable clockwork pen. 
A pneumatic pen, m which the motive 
power is a stream of air supplied from 
afoot-bellows, has also been introduced 
into the market. A still more complex 
and expensive arangement than either 
of the preoeding, for producing perfor- 
ated stencils, consists of an induction 
coil capable of giving a sufficiently 
powerful spark to perforate the stencil- 
paper ; and tliis spark is made to con- 
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tinually paas between a partially in- 
sulated metallic pen and a metalho 
plate on wliioli tlie ateneil paper is 
laid. 

(2) All these porforatitig arrange- 
ments liave the disadvantages of being 
expensive, complex m construction, 
and liable to get out of order when 
used by unskilled persons, while the 
perpendicular position in which the 
meohauical perforating pens must be 
held, necessarily hampers the freedom 
of the writer. In a new perforating 
method introduced by Zuccato, the 
impervious stenoil-paper is laid on a 
hardened steel plate, out on the face 
like a fine file, and the writing is exe- 
cuted by means of a pouit or style of 
hardened steel Under these oiroum- 
stanees, the teeth of the file-liko plate 
perforate the paper wherever the 
pomt of the style exeits pressuie, and 
a stencil eminently adapted for print- 
ing from is the result. This kind of 
printing IS called “ trypograph. ” A 
sheet of the prepared paper is laid on 
the fila-hke plate and written upon 
with the hardened steel penoE, the 
operation of writing being as easy as 
if a pencil wai'o employed. By fixing 
the stencil on the frame of a desk-like 
proas, placing a sheet of white paper 
underneath, and then pushing over 
the upper surface of the stencil an 
indiarubberscraper or squeegee charged 
with printing-ink, the ink passing 
through the perforation produces a 
copy of the original writing. As many 
as 6000 copies can be obtained from 
one stenoil. Thin motaUio plates are 
readily perforated by Zueoato’s method, 
and calico receives the fcrypographio 
impression admirably. 

(3) Tracimj Cloth . — ^Vamiah the 
cloth with Canada balsam dissolved in 
turpentine, to which may he added a 
few drops of castor-oil, but do not add 
too much, or it ivill not dry. Try a 
little piece fli-at with a small quantity 
of varnish. The kind of cloth to uso 
is fine linen ; don’t let the varnish he 
too thick. 

(4) Vraviiiig on Tracing Cloth . — A 
correspondent of the ‘ Moniteur Indus- 


trie! ’ refera to the difficulties encoun- 
tered in tracing upon cloth or calico, 
especially the difficulty of making it 
take the ink. In the first place, the 
tracing should be made in a warm 
room, or the cloth will expand and 
become fiabby. The excess of glaze 
may he removed by rubbing the sur- 
face with a chamois leather, on which 
a little powdered chalk has been 
strewn ; hut this practice possesses 
the disadvantage of thickenmg the 
ink, besides, it might he added, of 
making scratches which detract fi-om 
the effect of the tracing. Thu use of 
ox-gall, which makes theinlc “take,” 
has also the disadvantage of frequently 
making it “ run, ” while it also changes 
the tuit of the colours. The following 
is the process recommended . Ox-gall 
is filtered through a filter paper ar- 
ranged over a funnel, boiled, and 
strained through fine linen, which 
arrests the scum and other impurities. 
It is then placed again on the fire, 
and powdered chalk is added. When 
the effervescence ceases, the mixture 
18 again filtered, affording a bright 
colourless hquid, if the operation has 
been carefully performed, A drop or 
two must he mixed with the Indian 
ink ; and it also has the property of 
effociug lead pencil marks. When the 
cloth tracings have to he heliographed, 
raw sienna is also added to the ink, 
as this colour unites with it most inti- 
mately, besides intercepting the gi eat- 
est amount of light. 

(6) Lettei-press or illustrations 
pnnted in printers’ ink may be copied 
by simply wotting apiece of stiff paper 
or card, laying it on the matter to be 
copied, and rubbing it over with an 
agate burnisher or old toothbrush 
hatidle. If the ink has got dry 
through age or being kept in a hot 
room, moisten with spirits of wine or 
toEet vinegar. Have a soft blotting- 
pad beneath. 

(6) Pe^'mjanenily Moist Copying 
Paper . — A perpetuaUy damp copying 
paper, always ready for use, is de- 
scribed in the ‘Paper Trade Journal,’ 
It is prepared by diasolving I lb. of 
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chloride of magneBium in a moderate 
quantity of warm or cold water— 
about 1 lb. "When dissolved, apply 
this solution with a brush to ordinary 
copying paper, whether in book form 
or otherwise, or preferably by means 
of cloth pads saturated with the Uquid, 
then place these pads between any 
suitable number of leaves ; apply 
pressm’e, at first very moderate, until 
the absorption by the paper is com- 
plete ; then remove the cloth pods, 
and apply with the press a strong 
pressure ; it is then ready for use. 

Paper prepared by this process wUl 
remain pei-maneutly moist under ordi- 
nary temperature, and if made dry by 
an extraordinary heat, will regain its 
moisture upon being subjected to the 
common atmospliere. 

One advantage of tliia method is, 
that the sheets of paper will not 
adhere to each other, as is frequently 
the ease, when the paper is prepared 
with compounds oontauihig glyooriue, 
etc. The above process is patented. 

(7) Tnimsparmt Paper . — The fol- 
lowing is a method of making any 
kmd of diwing paper transparent 
for tracing and copying in ink or 
colours. The paper is stretched in 
the usual way over the drawing to be 
copied or ti'aced. Then, by the aid 
of a cotton pad, the paper is soaked 
ivith benzine. The pad causes the 
benzine to enter the pores of tlie 
paper, rendering the latter more trons- 
porent than the finest tracing paper. 
The most delicate hues and tints show 
through the paper so treated and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-colours 
take equally well on the heuzinised sui - 
face. The paper is neither creased 
nor torn, remaining whole and supple. 
Indeed, pencil marks and water-colour 
tinting last better upon paper treated 
in this way than on any other kind of 
traoing paper, the former being rather 
diffloult to remove by rubber. Wlien 
lai'ge drawings are to bo dealt with, 
the benzine treatment is only applied 
in parts at a tune, tlius keeping pace 
with the rapidity of the advancement 


of the work. When the copy is com- 
pleted, the benzine rapidly evaporates, 
and the paper resumes its original 
white and opaque appearance w'ithout 
betraying the faintest trace of the 
benzine. If it is deshed to fix lead-' 
pencil marks on ordinary drawing or 
traoing paper, this may be done by 
wetting it with milk and diyingin the 
air. 

Pencils. — (1) Pencils made to 
produce marks from which copies can 
be obtained in an ordinary copying- 
press, have usually the disadvantage 
that, consisting mainly of aniline, the 
colour of the copy fades very soon. 
Gustav Schwaiiliauser overcomes this 
diffioulty by doing away with aniline 
altogether. He prepares the pencils 
os follows . 10 lb. of the best logwood 
are boiled repeatedly with 100 Ih. of 
water, and the decoction so obtained 
is evaporated down to 100 lb. The 
liquid is heated to the boiling point, 
and small quantities of the mtrate 
of chromium added, till the bronze- 
coloured piecipitate formed at first 
IB redissolved in a deep dark -blue 
colour. Tlie liquid is now evaporated 
to the consistency of a syrup, and the 
finest levigated fat clay is added in 
the proportion of 1 part of clay for 
every 3 or 34 pai-ts of the extract. 
To form a good mass to manipulate, a 
little mucilage of gum tragacanth may 
bo used. The quantity of nitrate of 
chi-omium must be in the right pro- 
portion to tho extract, as a siu-plus 
prevents an easy writmg, and a de- 
ficiency prevents the easy solubility 
of the mass for copying purposes. No 
other salt of chromium will answer 
the purpose, as they all orystallise, 
ard the crystals formed in the mass 
will cause the pencil to be rough and 
brittle. Nitrate of chromium does 
not orystallise ; its oombination with 
tho extract of logwood is the most 
easily soluble and the blackest ink. 
The nitrate is prepared as follows . 
20 lb. of chrome-alum are dissolved in 
200 lb. of liniling water. To the 
solution IS gradually added a solution 
of carbonate of sodium of the same 
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strength, till all the hydrated oxide 
of ohromium has been precipitated. 
After subsidence of the precipitate, 
the auperaataiit hquid ie decanted, 
and the precipitate is washed with 
distilled water, till the filtiate does 
not oontaiu more traces of sul- 
phate of potnsaium and sodium as may 
be shown by the addition of a little 
solution of chloride of barium. To 
the precipitate collected on the filter 
are successively added small portions 
of heated pure mtric acid, previously 
diluted by its own volume of distilled 
water, in such quantity that on boil- 
ing, a small quantity of the hydrated 
oxide remains undisaolved. In this 
way a perfectly saturated solution of 
nitrated oxide of ohromium isohtained, 
containing no excess of nitric acid. 
This is a great advantage, since an 
addition of nitric acid to the ink 
ohanges its colour to a muddy red. 
Another advantage is that no basic 
nitrate is formed, and no excess of 
hydrated oxide is contained in the 
produced salt, as is the case in moat 
other salts of ohi'omium. Such basic 
salts foi m an insoluble compound with 
the extract of logwood, instead of en- 
tering into solution. The writing 
furnished by these pencils is easily 
transferable ; it is of a penetrating jot- 
black colour Alkalies and acids have 
no effect on the ink. (‘ Sohweizerisohes 
Gewerbeblatt.’) 

(2) Faher’s pencil for copying writ- 
ing or designs is made of different 
degrees of hardness, and is stated by 
the inventor to oombuie all the ad- 
vantages of tho very best lead pencUs. 
Four kinds are manufactured. No. 1, 
very soft ; composed of 60 parts of 
aniline, 37 6 graphite, and 12 • 6 kaolin. 
No. 2, soft ; 46 parts anilme, 34 gra- 
phite, 24 kaolin. No. 3, hard; 30 
parts auihne, 30 graphite, 40 kaolin. 
No. 4, very hard , 25 parts anilme, 
26 graphite, 60 kaoUu. These ma- 
terials are pounded and mixed with 
tho greatest core, and afterwards made 
into a paste with cold water. After 
the paste has been well worked and 
rendered perfectly homogeneous, it is 


passed through a wire screen, which 
divides it mto strips of suitable dimen- 
sions. These are dried in an ordinary 
room, and afterwards fitted and glued 
into wooden cases like common lead 
pencils. The new pencils may be used 
like ordinary copying pencils for the 
reproduction of writing or designs. A 
sheet of thin paper wetted is laid over 
the sheet to ho copied, and the details 
are gone over with the copying pencil. 
The action of the moisture on the 
andinc in the pencil gives a deep tint 
to the tracing, resembling that of ordi- 
nary writmg-ink. 

Carbon Paper. — (1) Lampblack, 10 
parts ; olive-oil, 10 parts ; oerasin wax, 
2 parts ; petroleum ether, 20 parts 
(or the wax maybe luoreaaad 10 parts. 
With an additional 30 parts of the 
etherj. Rub the block and oil to- 
gether in a mortar, adding the oil 
little by little, then put in a pan, and 
after heating it a little, odd the wax. 
When this is melted and mixed, re- 
move the pan from all fires and lights, 
and add the ether. Apply the mix- 
ture to hot paper, and then return, 
the paper to the oven for about 20 
minutes, so that the mixture may 
thoroughly soak in. Take from the 
oven, and wipe off any moisture with 
a clean mg, then hang up to oool. 
Prussian blue may bo added to the 
black to intensify it, or to give a blue 
shade. (2) 12 parts lard, 2 parts bees- 
wax ; melt together, and add suffioient 
lampblack and a little Prussian blue. 
(3) 10 parts castor-oil, 10 parts lamp- 
black, 2 parts cerasm wax, 20 parts 
petroleum ether. Proceed as (1). (4) 
Paraffin wax and heavy petroleum 
(lubricating) oil or castor-oil, melted 
together and lampblack added. Tho 
proportions of the two may be varied 
aoooi'ding to the purpose the carbon 
paper is to be put to. Wax in excess 
makes it difHoult to make an im- 
pressiou, while oil in excess wfll allow 
' of an impression being made by merely 
, pressing the finger on the paper. Any 
I intermediate degree can, of course, be 
I had. The lampblack (or drop-black 
or gas-black) should ha ground with 
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the oil and wax in a mill. Blues and 
blue-blacks can be produced by adding 
Prussian blue or an amline colour that 
IS soluble lu oil. The paper should be 
heated, the mixture should bo fairly 
hot, and a httle heat is desirable after- 
wards to cause the paper to become 
well saturated. 

(6) Dietcrioh's Paper . — The manu- 
facture may be divided into 2 parts, 
VIZ. the pioduction of the colour and 
its application to the paper. For blue 
paper, ho uses Pails blue, as covering 
better than any other mineral colours. 
10 lb. of this colour are coarsely 
powdered, and mixed with 20 lb. 
ordinary olive-oil ; J lb. glycerine is 
then added. This mixture is, for a 
week, exposed m a drying-room to a 
temperature of 104° to 122° F. (40° to 
50° C.), and then ground as flue as 
possible m a paint mill. The glyoermo 
softens the hard paint, and tends to 
make it more easily diffusible. Melt 
J lb. yellow wax with 18j lb. ligrome, 
and add to this lb. of the blue 
mixture, mixing slowly at a tempera- 
ture of 86° to 104° F. (30° or 40° G.). 
The mass is now of the consistence of 
honey. It is applied to the paper with 
a coarse brush, and afterward evenly 
divided and polished with a badgers’ 
hair brush. The sheets are then diied 
on a table heated by steam. Tills is 
done in a few minutes, and the paper 
is then ready for the market. The 
quantities mentioned will he sufficient 
for about 1000 sheets of 36 m. by 20, 
being a day's work for 2 girls. For 
black paper, aniline black is used in 
the same proportion. The operation 
must be carried on in well-ventilated 
rooms protected from fire, on account 
of the combustibility of the material 
and the narcotic effects of the ligroino. 
The paper is used between two sheets 
of paper, the upper one receiving the 
original, the lower one the copy. 

Transferring. — (1) Pixis Process 
for Tremsferrimj Photographs to Wood. 
A. phototype plate, representing the 
picture that is to be transferred, or its 
negative, is produced ; it must be of 
the same size as the copy is to appear. 


The printing ink used lu the photo- 
type process, to which any tone of 
colour may be given, is carefully 
mixed with a siccative, Japanese gold 
size being preferred. The quantity to 
be taken of this liquid depends on the 
question whether the picture is to dry 
rapidly or slowly. As a rule 16 to 18 
drops of Japanese gold size to each 4 
cub. in. of pouting ink may be con- 
sidered adequate for producing that 
indelibility which must be attained in 
most cases. The photographic picture, 
after having been rolled over with 
this preparation, is transferred upon 
the material either directly or by 
means of transfer paper. The transfer 
upon ebony or upon any other dark 
material takes place by means of a 
white colour prepared m the above 
manner or of any desired light colour 
But the negative required for produc- 
ing the phototype plate must in this 
case be converted into a positive, 
which may be done by the gelatine 
process. A thin white paper, one 
side of wliioh has been prepared with 
an entirely smooth layer of paste and 
well imlverised chalk, or in some in. 
stances only with a thin layer of paste, 
must, in dry condition, he so placed 
upon the phototype plate carefully 
impregnated with the above ink com- 
position, that its prepared pasted side 
lies underneath ; the paper is then 
softly pressed with a damp sponge, 
whereupon the whole is drawn through 
a press, if possible but a smgle time. 
The paper to which the picture has 
thus completely been transferred is 
then carefully token off the plate, and 
can bo immediately transferred on 
I other materials or it may be kept for 
I the purpose of being transferred at a 
future time. In order to keep it 
damp for the latter pm-pose, it must 
be placed between damp blotting paper 
and hermetically packed up. The 
I object to he printed must be fastened 
[ in the press, and the transfer paper, 
after having been moistened from the 
reverse, is laid on that part on which 
the picture is to appear. Some sheets 
of damp blotting paper are tlien placed 
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upon the transfer paper, and the whole, 
together with the usual cover, is 
drawu through the press once or 
several times, according to the object 
upon wMch the transfer is hoing made , i 
this done, the transfer paper is moia- ' 
tened with a sponge dipped in cold 
water until it can easdy he detached 
from the tranafen'od picture without 
leaving on it any traces of the printing 
ink. In order to render the picture 
completely clear, the layer of chalk 
attaching to it directly after the act 
of printing must be removed by means 
of a soft sponge which has been wetted 
in cold water. Boxwood blocks are 
prepared for the process in the follow- 
ing manner : A quantity of flake white 
giouiid in oil, such as is used by pam- 
tera, must be mixed with a few drops 
of Japanese gold size, and as much 
henzine added as will make it possible 
to work the whole iu the thmnest 
quantity attainable and very swiftly 
by using a broad brush. “Wien the 
wood-engraver has finished his task, 
he removes tlia white wth turpenthie 
or spiiit. Upon smaller objects, such 
as medallions m ivory, metal, wood, 
elo. , the transfer, if o.xecuted without 
delay, can be performed directly fiom 
the paper by using a smoothmg-bone. 
This foot is important with regard to 
all such objeots as are not quite flat 
but somewhat vaulted. In order to 
transfer a picture on poroelain, clay, or 
gloss, Pixis takes exclusively enamel 
colours, and gets them upon the photo- 
type plate by rolling. If the tone of 
the picture is to be lowered or strength- 
ened, or if a variety iu colouring is 
desired, either the phototype plate, 
the transfer or the mateiial, is pow- 
dered over with dry colours of the re- 
quireil tint before the enamelling takes 
place, and while the pictures are still 
damp. This powdering with dry col- 
ours may also he applied to pictures 
which ai e to be transferred to leather, 
textile fabrics, metals, wood, miuerals, 
etc. The above-named materials, as 
likewise painted canvas, wood, metal, 
etc., may also, after the picture has 
been passed over, and before the trans- 


fei takes place, be , prepared in the de- 
sired colour by means of oil, distemper, 
wax, porcelain, and water coloui'S. 
Every picture, if transferred m the 
described manner upon wood in several 
coloui-s or one colour, may, when sulll- 
ciently dried, bo polished, oiled, and 
otherwise treated without becouung 
damaged . Pictures ti ansf eri ed on tex- 
tde fabrics can be made to stand wash- 
ing by di'awing them, when dry, 
through a solution of glaire, squeezmg 
and heating them to a temperature of 
230° to 270° F. (110° to 120° C.). 

(2) Take a piece of wood, such as * 
lime, pine, or fii', and get a good, 
smooth surface on it by planing, glass- 
papering, etc., being very careful not 
to leave any woollmess or scratches on 
its surface after using the sandpaper. 
The next thing to do is to polish the 
surface well with ordmary white 
French polish ; but do not finish off 
with spu-its, and be sure and have a 
good coat of polish on. Now take the 
picture and lay it on the wood, with 
picture side to the polish ; then take 

a piece of sponge or cotton wool, and 
dip it into methylated spirits ; brush 
the hack of the paper over with tins, 
being sure it is well saturated, aud that 
there are no air-bubbles left under it. 
Now put it aside for a time, until all 
the spirit has evaporated aud the paper 
is quite dry, when it will he found to 
be securely fastened to the wood. 
Now, to get rid of the paper, it must 
bo gradually rubbed away with water, 
using the tips of the fingers or a piece 
of soft indiarubber, until the picture 
appears equally distmot over the whole 
surface, when the rubbing down is to 
be discontinued. Now put it aside 
again for 4 or 6 hours until all the 
water has evaporated, aud then polish 
with the white French polish in the 
usual way, as if you were polishing a 
piece of wood. The white French 
polish IB made from white shellac and 
methylated spirit. 

(3) Transferring Engravings to 
Paper . — The liquid used for this 
purpose may be made by dissolving 
dr. common yellow soap in 1 pint hot 
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water, adding, when ^nearly cool, J fl. 
oz spirit of turpentine, and shaking 
thoroughly together. Apply the fluid 
liberally to the surface of the eugray- 
ing, or other printed matter, with a 
soft brush or sponge (being careful not 
to smear the mk, winch soon becomes 
softened), and allow it to soak for a 
few minutes ; then weU damp the 
lain paper on which the transfer is to 
e made, place it upon the engraving 
and subject the whole to moderate 
pressure for about one minute. On 
separating them, a reversed transfer 
wiU be found on the paper. This 
transfer will not be equal in intensity 
to the original, as only a part of the 
printer’s ink is removed. If the print 
be very old, a longer soaking and more 
pressure may be necessary. 

(1) Transfer Process on Glass . — 
Dr. Henoque’s method of transferring 
outlmes obtained by means of a stylus 
on blackened paper on glass is fre- 
quently employed, only the outlines 
are generally executed on paper 
rolled on oylinders. To photogi-aph 
these designs, or project thorn on a 
screen, it is usual to transfer them to 
glass without any alteration, the trails- 
parenoy of which renders it capable 
of being used in either way. Dr. 
Henoque, after removing the blaokoned 
sheet from the oylindor round which it 
has been rolled, spreads it on a glass, 
and coats the smoked surface with 
collodion. As soon as the collodion is 
set, the plate is plunged into water, 
and, after a moment, a floating pel- 
licle of collodion rises to the surface, 
bearing tha .film or smoke and the 
traced outlme. It is next trans- 
ferred to glass by means of a sheet of 
paper, and n le to adhere with gum 
apphed aU over the plate. Great pre- 
caution must be taken to fix the edges 
of the pellicle by strips of paper 
gummed, Wien dry, it forms a 
perfect negative, or may be used as a 
transparency to project on a screen. 
In the same way, as Poitevin has indi- 
cated, chalk drawmgs may be removed 
from paper and transfeired to glass. 
The paper for smoking should be albu- 


miuised and lightly gummed. To 
smoke glasses on which lines are to be 
traced with a point, they may be 
coated with lamp-black paint, and 
the blackened surface afterwards passed 
over a petroleum lamp flame. The 
smoke covers over all the inequalities 
of the coat of pamt, and the design 
may be immediately traced. It can 
also be taken off aud transferred to 
another glass in the way already indi- 
cated. (‘ Photo. News.') 

Mounting Drawings and 
Tracings. — One of the moat com- 
mon details in the routine of the draw- 
ing office is the mounting and repairing 
of tracings and diawings wliioh have 
either been made on paper too flimsy 
to stand the wear and tear which they 
will have to undergo, or which are fal- 
ling to pieces from the rough treatment 
which they have received iu the shops 
or elsewhere. Like mauy other minor 
details, it often fails to receive the 
attention which, if paid to it, would 
be amply repaid. It is usually the 
I fii.st task assigned to a new pupil, 

. who, from ignomiioe of the materials 
used, and of the best method of 
sotting about Ilia work, too often 
“ makos a mess of it.” To ovoid tliis, 
and to sovo the time which it occupies, 
it is 0 very common practice to use 
“ traoing-cloth ’’ for all tracings which 
are likely to be frequently handled aud 
folded. Every one knows the disagree- 
able nature of this material. From its 
“greoainesB,” as, compared with ordi- 
nary tracing-paper, a “ gi-easiness ” 
which cannot be overcome by ox-gall, 
it is difficult to make the ink “lie,” 
and, from its non-absorbent qualities, 
the lines take much longer to dry and 
are more liable to be smeared. As the 
ink lies on the surface, the lines are 
liable to wash, and any colouring that 
may be necessary has to be applied on 
the baok or wrong side, and any erasure 
that may be necessary, or any acci- 
dental drop of water, leaves a disagree- 
able white mark. It is no exaggeration 
to say that three traemga maybe made 
on ordinary tracing-paper in the time 
required to make two on tracing-cloth. 
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The method which we are about to 
describe is not only Batisfactoiy, but 
very eaay, and requires only oidmary 
care, and no special skill. 

Let ua suppose that we wiah to 
mount a tracing. We take a drawing 
board, wliich must be perfectly clean 
and made without glue in the joints, 
and lay it on a table, or on trestles, if 
possible, so that we can get at it from 
all sides. We then take a stout piece 
of calico, about an inch larger all 
round than the tracing to be mounted, 
and pm it down with a tack at each 
corner on another table, wliich we 
have previously covered with old news- 
papers. We then lay the tiacing face 
downwards on the drawing-board, and 
with a soft sponge wet it thoroughly 
all over. Then, raising first one half 
of the tracing and then the other, we 
flood the board well with clean water. 
The tracing now lies floating on a thin 
film of water. Then, taking a moist 
sponge and commencing at the centre, 
and working outwards towards the 
Bides in turn, wo press the tracing 
down on to the board, driving the 
water out at the edges. In the same 
manner wo work out all the water 
from each corner in turn, always work- 
ing from the centre to the edges, and 
taking care to leave no ‘‘blobs ” of air 
or water behind ue, and wiping off all 
superfluous moisture from the top or 
back of the tracing. By viewing it 
fllant^visB across the light, it is easy to 
see if this has been properly done. If 
it IB an old or badly-torn tracing, we 
can easily fit any detached pieces and, 
as it were, glue them down in their 
place on the board with the watei 
If it is necessary to unite two sheets, 
we first lay down the larger, if of dif- 
ferent size, as above described, and 
then the other, commencing from the 
point of junction and working out- 
wards, Then, with a stout brush we 
spread the paste — which we suppose 
already prepared — well, and evenly 
over the calico, beating it thoroughly 
into the interstices of the cloth and 
taking care to leave no lumps or super- 
fluous quantity, and, if necessaiy, 


picking off any bristles out of the 
brush, etc. Allow this bo dry and give 
another thorough coating of paste, 
then, taking it by the corners (this is 
the only part of the operation in which 
any assistance is required), and turning 
it over and holding it at full strotoh, 
we lay it on the tracing, taking care 
that, as far as possible, every part 
shall coma m contact at the same mo- 
ment. Once down it must not again 
be lifted, or it will probably pick up 
any loose pieces and remove them from 
their proper positions. Then, with 
the wet sponge, we proceed to press 
down the cloth m the same manner as 
vre liave previously spread the tracing, 
driving all air-bubbles out at the edges 
and wiping off all superfluous mois- 
ture. Then, turning bock each corner 
in succession, as at Bj, till we can just 
see the corners of the tracing, we stick 
in four tacks or drawing-pins, not to 
hold it down, but merely to mark the 
corners. A A (Fig. 126) is the board , 
B B, the cloth ; one of the corners 
turned back ; C C, the tracing under- 
neath, Cl Cj, tacks at the corners. 
Then, pressing the corners down again, 
we set aside to dry. If wanted in a 
hurry, it may bo dried, not too quickly, 
before the tire, allowing at least two 
hours for this process ; but it is better 
to allow it to dry slowly and leave it 
until the next day. When dry, out 
with a sharp knife from tack to tack, 
and the tracing will fall off. If the 
paste is good, it will be easier to split 
the paper than to tear it off the cloth. 
The remaining strips of cloth may then 
be torn off the board, and the board 
washed free from all traces of paste for 
futui'e use. 

It might be supposed that the colour- 
ing wo^d run, and the lines be found 
all blotted and blurred after such 
rough usage, but such is not the case. 
Indian yellow, if laid on too thickly, 
will occasionally run, but not to a 
serioua extent, and heavy lines of 
Prussian blue would probably be found 
printed and reproduced on the board, 
but not blurred or smeared But the 
best plan, if a very neat appearance is 
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a sine quA non, is to colour the ti-acing 
after mounting The tracing will be 
found to have a surface for colouring 
far superior to the best drawing-paper, 
and as aU superfluous ink has been re- 
moved by the process, lines and figures 
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may be washed over in the most care- 
less manner without any fear thatthey 
will run. Those who know the care 
required to wash over a heavy dotted 
line, will fully appreciate the advan- 
tage. 

The absence of all distortion is a 
most remarkable feature in tracings 
mounted as above described, and may 
be readily tested by applying a straight- 
edge to any line. Any expansion or 
contraction is equal in all directions, 
and may bo almost entirely obviated 
by a careful adaptation of materials. 
Very thin tracings should not be 
1 


mounted on very thick cloth, or vice 
versfe. It will also be found that 
some traemg-papers will expand very 
much more than others, and, as is 
well known, will, if left free, contract 
upon drying to less than their former 
dimensions. But this tendency is 
counteracted, not only by the fact 
that the tracing remains stretched on 
the board until dry and cut off, but 
by the fact that the cloth will not 
contract upon drying, especially if the 
paste is well beaten into the inter- 
stices. 
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Obayons OB PasteIiS : Bases, Colouring Matters. 


Crayons or Pastels. 

Crayons, even lilack aud dart colours, 
have a white paste as a baaia, this 
liavuig coloured matter added to it of 
the kind aud quantity required. 

Bases. — (a) Washed pipe-clay aud 
washed chalk (whiting) equal parts ; 
mix them into a paste with sweet ale 
mode hot, and with a chip or two of 
isinglass dissolved in it. 

(6) Taka the finest powder of cal- 
cined oyeter-shellB, sifted through 
muslm ; mix it up with water m 
which a little rice aud a little white 
sugar-candy have been boded ; accor- 
ding to the quantity of nee, so will be 
the hardness of the crayon. The 
quantity of sugar-candy should not be 
more than the size of a fllbert-uut to 
a pint of water. 

(o)Takeoouinion pipe-clay in powder, 
mix it up into a pa.st 0 with very strong 
soapsuds, made thus ; Cut up 1 oz. of 
white soap into small stiavings ; dis- 
solve it over the fli-e iu J pint of water ; 
stii’ into the mixture while hot the 
powdered pipe-clay as long as you can 
stir it. Spirits of wine added before 
the powdei-s, to lender the soap- water 
trauspaient, is an improvement. 

(d) Dissolve 3 oz. of spermaceti ia 
1 pint of water, stu- into it a quantity 
of fine-sifted or washed white colour 
till of a proper consistence If to bo 
mixed with dark powders, a very little 
ox-gall ia an improvement. 

(e) Melt 3 oz. of shellac in 2 oz. of 
spirits of wine ; this will form a tliick 
liquid ; to this Jdd 6 parts of pipe-clay 
and 1 part of oil of turpcutiue ; grind 
all well together The lighter the 
colom- of the sheUao the better ; also 
if coloui'S are to be added they should 
be ground up with the turpentine, 
before tius is added to the rest. 

(.f) 1 pait china clay, 1 part prepared 
chalk. Slu-ed 1 oz. of curd soiro into 
a pint of boiling water, add sufficient 
methylated spirits to make the solu- 
tion. transparent, then use it to make 
a paste with the clay and chalk and 


Whatever colouring matter ia to be 
used. 

Qj) Having prepared the pipe-clay 
and chalk, dry, moisten with methy- 
lated spirit m which a little white 
shellac has been melted. Add colour- 
ing matter. 

The great object of attention ia to 
procure the white chalk or pipe-clay 
without grit. To accomplish this, 
put the whiting into a largo vessel of 
water and mix well, pour off the top 
into another vessel, and throw the 
gritty sediment away , repeat several 
times. 'When this is done, let the 
whiting settle, and then pour the water 
from it aud dry it for use. 

The compositions for white crayons 
and the requisite colours being pre- 
pared, and that chosen made up into 
a stiff paste, it is to be placed upon a 
smooth slab of marble slightly oiled. 
The paste is rolled out with a rolling 
pin, then out into slips, aud these are 
rolled into cylmdera by the aid of a 
little flat piece of wood, then out to 
the length of 3 in. each, aud placed in 
a slow oven or drying stove to become 
hard. 

Instead of rolling the composition, 
it may be forced through the nozzle 
of a tin funnel, this is better for the 
delicate colours than rolling them ; 
when dry they may be pointed. 

Colouring Matter. — (1) The 
colour alters very much in drying, so 
that in mixing an aUowance must be 
made for tins effect. 

Blank. — (a) Charcoal is first to he 
sawn into 3 -in. lengths, free from 
knots ; then saw them longitudinally 
in narrow strips. Procure a tin trough 
about 4 m. by 3, and partly fiU it 
with white wax ; this being properly 
melted, the pieces of charcoal arc to 
be saturated for forty-eight hours, 
and after draining they are fit for use. 
(i) When white paste w employed, 
the only powdered colour tp be used 
is lampblack, all the others are apt to 
get mouldy, (o) 10 parts pipe-clay^ 
3 parts lampblack, | part prussiau 
blue. Grind with water to a stiff 
paste. 
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EOm.. — (a) A good soluble colour is 
Prussian blue, but it is bard to grind. 
Dissolve it in water, then put the solu- 
tion in a hole out in a piece of chalk, 
this will absorb the water, and leave a 
gi-eat portion of the colour ready for 
mixing. Blue verditer is a good 
bright colour, but is so gritty as to 
require washing, as recommended for 
whiting. The same may be said of 
smalts of cobalt. (4) Pipe-clay and 
ultramarine. 

Browns. — These are Cologne earth ; 
umber, raw and burnt ; sienna, raw 
and burnt ; and Vandyke brown ; 
treated as the blue. 

Carmine and Lalcc. — Crayons of 
these colours are generally hard ; when 
made with powdered colours, the 
proper way of mixing is to dissolve 
the colour fiist in water or spu'its of 
iviiie, and add it to uearly-dry white 
colour, gi'iiiding the whole well to- 
gether. There should be four or 
five shades. Madder is not used. 

(Jreona. — These may be either simple 
colours, as emerald gi’een, prussiau 1 
gi-een, green carbonate of copper , or | 
better formed by adding the composi- 
tions of the yellow and blue ciayous 
together. Raw and burnt eiomia may 
also be used in combination with Prus- 
sian blue or indigo. Good gioen 
crayons are more difficult to make 
than those of any other colour. 

Mixed Oolonrs. — Mixed or half 
colours are produced by an .admixture 
of the colom's required in tiie paste 
Tlius a combination of blue and car- 
mine produces a purple , the yellows 
and red united form orange ; black 
and carmine is a beautiful tint for 
shading ; vermilion and black form a 
fine noli brown ; green and brown 
form an obve colour ; and red and 
brown a chocolate. 

Vermilion and lied Lead, lied Oohre, 
Indian Red and Venetian Red, — Each 
of these may be well ground in water, 
and when wet, mixed well with the 
white in different shades. These will 
make various reds, as well as .salmon 
colour, flesh colour, or orange. Hema- 
tite or crocus, of itself, ground and 


mixed with a little size, forma an 
excellent crayon. 

White . — The heat whites to employ , 
are whitmg or prepared chalk, pipe- 
clay, alum white or alumina, oyster- 
shell white, calcined hones, etc. 

Yellows. — Dissolve the colom’S, 
which are Naples yellow. King’s yel- 
low, and yellow lake, in spints of 
wine, and mix os for carmine. The 
ohrome yellows are not so useful, be- 
cause less dm-able. Gtiimboge, Indian 
yellow, and gall stone arenot employed, 
but the various yeUow ochres moke 
good crayons. 

(2) Colours for crayons (to be added 
to the wliite paste). White : Zinc 
white. Pans white, satin white, blanche 
fixe. Bluet : ultramonne, prussian 
blue, cohalt blue. Browns : Vandyke 
brown, raw and burnt Turkey umbers, 
Gappali and Gassel browns, raw and 
burnt sienna. Blaohs • lampblack, 
di-op black, ivory black Urcens ; 
emerald gi'oen, chrome greens, zinc 
greens. Rtdt ' Venetian red, Indian 
red, hgbt red, red oxide, carmine, 
vermilion, madder red. YcUotos ; 
cadmium yellow, zinc chrome, yellow 
ochre, raw sienna. An innumerable 
variety of tints may be made by mixing 
the above. 

(3) With some exceptions, the 
ooloms employed in crayon painting 
are the same as those used in oil 
paintiug, and are washed and pre- 
pared with equal care. 

Mixing. — ^The prepared colouring 
matter and the base are ground to- 
gether 111 proportions suited to the 
desired tint. A gradation of tints is 
obtained in the following manner ■ A 
portion of colour is divided into as 
many pai-ts oa there are to be tints. 
To one of these, one portion of base 
is added, to the next two portions, to 
the next three, and so on. It is obvi- 
ous that in this way any number of 
tints may be obtained 

A mucilage of gum arable, or gum 
tragacanth, is usually employed to 
make the paste which is to form the 
crayons. Other substances, such os 
skimmed milk, baj-ley-water, and 
2 I' 2 
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owdered sugar-candy, are sometimes 
rouglit into use. 

Wlien the paste ia to be made into 
cmyons, it is pltuied upon absorbent 
paper that superfluous moisture may- 
bo removed, and then rolled into 
small cylinders about 2J in. long. 
A-u: bubbles are prevented by subject- 
ing the paste to stiong pressure 

The crayons are dried slowly, and 
are then found to be covered with a 
kind of bloom. Tins is removed by 
flue glass-paper, and the colour of the 
crayon is revealed. 


Dampness in Buildings, 

PEBVENTION OF. 

At the Hornaey Museum of Sanitary 
Appliances there is a good and practi- 
cal method adopted for ahowmg the 
effectiveness of different ordinary damp- 
courses. It consists of sections of 
14J-in brick walls properly built with 
ordinary mortar, and having damp- 
courses arranged as shown in Fig. 127. 
These examples of brickwork stand in 
a shallow trough 
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which IS kept per- 
petually supplied 
with water, so that 
the walls that these 
examples represent 
are subject to a 
I very severe test to 
' prove the efficiency 
of the damp-courses. 
The foundation walls 


(4) Crayons for Drawing on 
Glass. — Melt together equal quanti- 
ties of asphaltum and yellow wax ; 
add lampblack, and pour the mixture 
into moulds for crayons. The glass 
should be well wiped with leather, 
and in di'awiug be careful not to soil 
the glass with the fingers. In trim- 
ming these crayons, if tho edge bo 
bevelled, like scissors, the point may 
easily ha rendered very fine. 

Tailors’ Crayons. — Those are 
composed of French chalk (silicate of 
magnesia) and uot ordinary chalk 
which is carbonate of lime. The 
French chalk should be ground up, 
and a little ohiua clay added to make 
the finished crayon stiffen and less 
liable to break. Mix with water to a 
stiff putty, not a paste, then knead it 
preferably in a machine. The mate- 
rial IS then pressed into moulds, these 
being afterwards put in a hand press. 
The moulded pieces are then carefully 
removed and laid on trays, in a waim 
atmosphere, to di'y. 


of houses are, in tho general way, only 
damp oooasionally, and rarely rest m 
water day after day as these examples 
do. It will be noticed that the first 
wall, commencing from the left, hav- 
mg no damp-course of any kind, is not 
only damp out saturated to the top. 
The distance that water will travel up 
a wall which has nothing to check it, 
depends on the porosity of the bricks. 
Very porous brioks are not specially 
favourable to the water creeping up 
them, nor are bricks which are partic- 
ularly hard and dense. It is what we 
may call the ordinary briok that admits 
of the action occurring moat freely. 
The action is that of oapUlary attrac- 
tion, such os can be seen with a piece 
of sugar or salt which rests in a little 
liquid. A peculiarity is, that when 
once the damp has risen by this action, 
it does not come down again when the 
supply ceases ; it remains until it is 
dried out. 

In the second example from the left, 
in Fig, 127, there is a damp-course in- 
serted, this being of tarred roofing felt. 
It was a good quality felt and carefully 
and properly inserted, but has proved 
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a failure, though not to such a marked 
extent as that in which no damp-oourao 
was provided. In the third example a 
vitrified (glazed) stoneware brick oom-aa 
is used, and proves to be a perfect bar- 
rier, but care is needed in using these 
bricks, particularly m join mg them, 
so that water cannot creep up between. 
Thera are several kinds of damp-proof 
tiles or bricks, some being keyed to- 
gether, others with tongue and groove 
joints ; and they should be laid in ce- 
ment, or in asphalt and sand. The 
holes tlu'ough them can be utilised for 
ventilating under the floors. The 
fourth example is also proof against 
damp rising by capillary attraction, the 
damp-resisting course being two slates 
laidinoement. This is used very largely 
and considered good practice, the slates 
behig laid so that the slates of the top 
course properly cover the joints of the 
course beneath. Slates laid in this 
way and carefully bedded in cement 
will last sound unless there is a settle- 
ment in the foundations, in which case 
any rigid kind of damp-course might 
be destructively injured, Thera need 
be no hesitation felt in using this ar- 
rangement of damp-courses, but a 
com'se of single slates is practically 
useless. 

The fifth example introduces u ma- 
terial which IS being largely used, and 
sliai-ea a deal of favour for its e.xoelleiit 
damp-reaistiug qualities. Tliisis mas- 
tic asphalt, and for foundation work is 
mixed with sand, and applied hot. 
For roofs, tanks, reservoirs, or the 
outsides of undergi’ound conveniences, 
where there is a likelihood of trouble 
with water, it should be applied in two 
layers § in. thick, or under exceptional 
circumstances each layer should be 
J in. For ordinary damp-courses one 
layer i in. thick is satisfactory. There 
is a sUghtly clastic nature to asphalt 
which makes it able to bear strains 
which though only slight might rup- 
ture slate, cement, or stoneware. 
The last example has a damp-course of 
7-lb. sheet lead, the most excellent 
damp-resihting course that could be 
devised, but unfortunately it is about 


the most expensive that could be used. 
Sheet lead of 6 lb. or 6 lb. tluckueas 
could be used if desued, but 7 lb. is 
best ; it is not necessary to joint the 
ends whei-e they meet by solder, but 
let them be turned up and welted 
In Fig. 128 is illustrated the most 
usual way in which a damp-course ap- 
pears, viz. about fi in. above ground 



level, in wliioh case the floor line is 
above ground also, as the damp-course 
should always be beneath the lowest 
timber. This shows a double slate 
course, while Fig. 129 shows one of 



asphalt with the addition of an air 
brick and passage to ventilate the 
floor joists and prevent dry-rot. It 
might have been mentioned earlier 
that in cases of buildings which are 
without damp-courses or have them of 
on imperfect kind, there is no simple 
remedy tliat can be adopted. Several 
devices have been brought forward 
supposed to overcome the trouble, but 
whether it be a paint, a cement, or 
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other material to coat the wall with, 
the fact remains that the damp is still 
there, unoheckod and mjurioas. In 
many cases it will in timework thi’ough 
the compound that the wall is coated 
with, in others the continued damp 
will injure the building by its action 
on tlie brickwork. Bricks to vrithstaud 
water for any length of time have to 
be carefully picked, for unless suffi- 
ciently burned they will disintegrate. 
On this aocouub it is highly important 
that foundation bricks be fully fired, 
overfired would not matter, to with-, 
stand the moisture successfully. 

When a damp wall has to be dealt 
with, the proper lemedy is to cut out 
the bnokwork and insert a damp- 
course. Studding the wall, so that 
the plaster stands away 2 or 3 in., ia 
but a very limited kind of remedy, and 
in no way altera the fact that the wall 
remains saturated with water. In 
some cases studding would prove an 
expensive remedy, for with bricks that 
have a substance favourable to mois- 
ture rising in them, the damp has been 
kno w 11 to asoond as high as 32 ft. This 
was distinctly traced as coming from 
the ground, and not from any other 
source. A rather dense brick is more 
favourable to this, as it does not per- 
mit the water it contains to evaporate 
or dry out quickly, and therefore the . 
water rises higher than in brickwork 
which gives the moisture up to the air 
freely. That the presence of the water 
is very real can be judged by the fact 
that a cubic foot of ordinary brickwork 
can absorb and hold 10 pints of 
water. 

In aliops and many buildings the 
floor line is on a level with the ground 
or thereabouts, and it becomes impos- 
sible to keep the damp-oonrae above 
gi’ound level without some special ar- 
rangement to this end. Fig. 130 is the 
plan usually adopted, and it practically 
amounts to making a small dry area 
around the house. The thick black 
line just below the level of floor joists 
shows the damp-ooui'se, hut it is 
understood that tins applies to build- 
ings that have no basements, or to the 


parts of buildings where the basement 
does not come. The area, as it may 
be called, is formed of 9-in. brickwork 
in cement, and will be found to fulfil 
tho purpose uiteiided well. 



In cases of basement rooms— rooms 
haviiig their walls below ground level 
— a very difterent plan has to be 
adopted. With these the best course 
to adopt is to moke a proper dry area 
of suffioieut depth, but if this is im- 
practicable, the use of asphalt must he 
resorted to, as Fig. 131. The outer 



Flo. 131. 

wall, it will be seen, has two damp- 
courses to it, one in the usual position, 
about 6 in. above ground level, the 
other just below tho floor timbers, as 
previously recommended. The object 
of these two courses is plain, but to 
make the lower one successful there 
must be an outside damp-com-se or lin- 
ing to join the two, and prevent mois- 
ture passing tlirough the wall laterally. 
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Asphalt requires to be applied to a 
smooth surface, so the wall should 
be carefully rendered fh-st, and the as- 
phalt then apphed about J-in thick, m 
two coats breaking joint The joints 
of the brickwork should be carefully 
raked out and “primed ” with asphalt 
to ensure good work. If put outside, 
as shown, the work proves quite suc- 
cessful the object being, of course, to 
keep the wall of the basement rooms 
diy and the rooms healthy, the same 
as those that come above ground. A 
word of caution is desirable as to the 
asphalt itself ; this material of ordinary 
good quality is excellent os stated, but 
it must not be supposed that tar or 
vegetable pitch mixed up with sand 
or hme will answer as wall Do not 
try a bad imitation of asphalt for this 
work. Asphalt is a mineral pitch, and 
its USB for protecting surfaces fi om air 
or water can he tiaoed back to the 
earliest times. Wliat is considered to 
be the best for general results has lime- 
stone powder in its composition, about 
equal parts with the asphalt, and to 
this mixture is added between 2 and 
3 times as much sand. The proportions 
that are given by an engineer of ox- 
penonoe are : — 

Asplialt .... 16 

Limestone powder . 15 

Sand 69 

100 

This mokes a compound that will 
bear both hot and cold extremes of 
temperatm'es. 

A final example of the use of asphalt 
as a. preventive of water rising through 
brickwork, applies to an instance whore 
there is an actual rise of water in the 
subsoil accompanied by some degree of 
pressure In such a case there is the 
likelihood of the basement floor being 
burst up, and no damp-proof substance 
would he able to resist this force. 
Where water rises in a subsoil above 
the level of a hasoraont floor there will 
he a pressure exerted under this floor 
in exact ratio with the height the water 
rises above it. Approximately this 


pressure will be J lb. per sq. in. for 
every 12 in. the water rises above the 
floor, and remembering how veiy many 
aq. in. there are to a floor of fair size, 
the pressure wiU he found considerable 
for a very small rise of water. Some- 
times it may be that there is a lake, 
moat, or reservoir beside the building, 
in which case the pressure would act 
the same as if it were subsoil water, 
unless, as in the case of a resaiweir, its 
bottom was lined with some impervious 
material. 

To withstand this upward tliruet to 
a floor an inverted arch is cai-ried across 
from wall to wall, and this is laid in 
asphalt on the under side to make it 
both damp and waterproof. The arch 
is filled in with coarse concrete , finished 
off with finer material at top, and the 
upper surface may or may not be given 
a 1-in. coat of asphalt also. It is essen- 
tial in this arrangement to put two 
horizontal damp-courses to the walls as 
shown, and as desenhed with the last 
example, and theie must be the verti- 
cal lining of asphalt, which joins the 
upper and lower oom'ses. One impor- 
tant thing in relation to the use of as- 
plialt on brickwork is that the brick- 
work should bo dry, and in instances 
where this matoriol is applied to single 
loose hrioks it is advantageous to make 
them moderately hot first. In no case 
must the bricks or brickwork be damp. 
This 18 , of course, exactly the reverse 
of what is proper when applying ordin- 
ary cement. 

Hollow ‘Walls. — AVhat is pro- 
bably the moat effective and simple 
means of preventing the intorior sur- 
faces of walls from becoming damp is 
to build the foundation walls hollow. 
This is to carry up two distinct walls 
with an air space between them, hut for 
various reasons it is desiiable that they 
be bonded together Were they not 
united by bonds or ties, then two 9-iu. 
walls would scarcely give the stability 
of one HJ-ia. in supporting the brick- 
work above ; but when properly tied 
they afford all the support that a solid 
brick wall of the same thickness would 
do. In regard to the thickness of 
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bi’ictwork, this pair of walla may be 
both fl-inoh ; or what is commonly 
done is to make one 9-m. and one 
4J-iu., the usual practice being to put 
the tliinnoat one outside. The apace 
between the walls, the hollow part or 
Mr chamber, would be effective if not 
more than 1-in., but with the utmost 
care this narrow gap would get stopped 
with droppings of mortar and ddbris. 
Three inohes is considered the least 
practical space, and soma consider that 
4 in. should he the minimum. With 
either of the latter it is beat to leave 
openings at the bottom to clear out 
mortar di'oppinga and fallen matter 
when the wall is finished, after which 
the opening may be closed. 

The ties used for hollow walls are 
of two materials, brick and iron, but 
unless the brick he of a kind specially 
made for this purpose, the iron should 
be used. Ordinary stock bricks offer 
no resistance to the passage of moisture 
across the hollow space, and although 
stock bricks coated with gas far, or 
with asphalt, arc used sometimes, it is 
not a commendable plan. The coating 
of impervious material will prevent the 
water passing through the substance 
of the brick (as it would do otherwise), 
but notwithstanding this, gome water 
will pass along the surface from one 
wall to the other. 

Fig. 132 iUustratas a tie, or bond- 
ing brick, designed expressly for thus 



purpose, and made of glazed vitrified 
earthenware. As will be seen, these 
are made to extend from outside to 
outside of wall, or can be had to only 
reach within a half brick of the face, so 
as to allow for the outside bond. The 
ends of these bricks are wedge-shaped. 


which gives them a firmer hold in the 
wall, and the holes in the centre allow 
the greater part of the water to fall 
down below. The serrated edges quite 
prevent any moisture creeping along 
the sides of the bricks, for although it 
might travel along a straight edge, as 
it does with the tarred stock bnok just 
referred to, it cannot pass this irregu- 
leir surface, but drops from the points. 

Fig 133, shelving another brick tie, 
is considered to bo a better designed 



one than the two last, and it will be 
seen it does not interfere with the 
bonding of the ordinary outside bricks 
of the waU. The nearer wall of the 
illustration is the inside one, the tie 
brick being fixed so that moisture from 
the outside would have to travel up 
hill to reach the inner wall, and this 
it fails to do of course. This bnok, 
when made short as shown, has a 2|-in. 
bearing surface at each end, which even 
with 4J-hi. walls allows a short header 
to conle in front. The only object in 
keeping the tie brick short in tliis way 
is to overcome the objection that has 
sometimes been raised, that the ends 
of the brick when visible do not matob 
the surrounding brickwork and mar 
the appearance of the wall. For tjiose 
that prefer the tie-brick longer, they 
are made with 4i-in. bearing each end, 
or 4J-iu. one end and 2J-m. the other ; 
in the latter case the short end rests 
on the outer wall. When building, it 
is a good plan to lay strips of wood on 
the bonders to catch the mortar drop- 
pings, the wood strips being raised 
course by course as the work proceeds. 

In Fig. 134 are the two forms of 
iron ties for hollow walls. Each oi 
these 13 successful in preventing the 
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passage of water from the outer to the 
inner briokwork, and a number of 
people use them in preference to bond- 
mg bricks, but tins is in many oases 
influenced by the cost. A bonding 



brick of proper make and quality is 
practically imperishable, but the same 
cannot be said of an iron tie, however 
well it may be protected, though, of 
course, it would take a long time to 
bring about its destruction, and before 
then the wall would bo firmly settled, 
and probably need no ties of any kind. 
The preservation of iron ties, wrought 
or oast, is generally effected by well 
tarring them or by galvanising. Paint 
is scarcely sufficient, and a good coat- 
ing of — or soaking in — hot pitch is 
better than tar. When treated with 
pitch or tar, they may bo well dusted 
with fine sand as a further proteotiou. 

The usual distances at which wall 
ties are placed, is every sixth course 
in height, and about 2 to 3 feet apart. 
In oases, however, of walls which bear 
the jar and vibration of machinery, etc,, 
they had best be put every 3 or 4 
courses, and every 18 in. to 2 feet 
apart. Some care should be taken that 
the ties do not all come precisely over 
one another, but they should be placed 
so that the water di-ipping from the 
upper ties does not come on those be- 
low, as far as possible. A largo num- 
ber of different iron ties are used, some 
being made by the builder just to suit 
his oouvenience. These are usually a 
short length of light bar iron, bent at 
the ends for the required bond ; but j 


plain flat iron, whether fixed flat or on 
edge, will no means eftectually 
prevent water passmg from one wall 
to the other. 


The Dendrometbr. 

Them! are various methods of ascer- 
taining the heights of trees, all more 
or leas satisfactory , but the simplest 
and most efficient contrivance that has 
come under our notice is a little instra- 
mont invented by Kay. It consists of 
a square board (Dg- 135), having its 
sides in. long. On the sides of this 
square, parallel lines are drawn at 
right angles to the edges. The square 
is attached by means of a pivot and 
clamp screw to a stout iron-shod pole 
about 4 J ft. long — a convenient height 
for taking tree measurements . 

The instrument is constructed on 
the principle which applies to aU 
right-angled triangles. The side A n 
(Pig, 136) is termed the base-Uuo, and 
corresponds with the liorizoutal line 
from the tree or other object intended 
to be measured, to the foot of the ob- 
server. The lines running perpendicu- 
lar to the base line represent the alti- 
tude or height of the object either in 
feet, links, or yards, according to the 
scale by wliich the base line is mea- 
sured. The height of any given tree is 
indicated on the face of the dendro- 
metor at the point where the plumb 
line (suspended from the point a) 
interseots the perpendicular line cor- 
responding with the distance on the 
liaso line from the centre of the trunk 
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of tile tree to the observer. The 
figures along the top and bottom of 
the instrument show the number of 


Each lino of altitude represented on 
the instrument corresponds with a 
unit of the scale employed, whether 




divisions coiTesponding to the lines of 
altitude intersected by the plumb 
hne. 


this scale be in feet, links, or yards . 
Tlie base hne is marked only at every 
fifth unit, thus, 5, 10, 15, 20, and so 


Tioi Dendrombtee. 
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on. Whatever staudiird of meaeura- Fig. 136. The height of the tree will 
meiit ia feed upon, whether it he in he mdicnted by the number of the 
feet, links, or jwds, for the base line, line of altitude, winch ia intersected 
it ia of course understood that the lines by the plumb line, on the base hue 
of altitude must be fixed to the same ooiTesponding with the measured dis- 
scnle. The divisions on the face of the taiice from the tree, 
inatrumout are 160, but if at any time I The diagram (Fig. 136_) shows clearly 

it be desired to ascertain the 
height of an object above 150 
ft., the divisions of the iu- 
strumeiits must be teimed 
yards, when, of oom'se, a 
height of 460 ft. can be 
measured. 

The mode of using the 
dendi'ometer ia as follows • 

Suppose the object to be 
measured be a tree. The 
operator must first place 
himself at such a distance 
from the tree that the ex- 
treme top of it can he dia- 

tmotly seen. Note must Eio. 130. 

then be made of the dis- 
tance from the centre of the 
bole of the tree to tlie stuff 
of the dendrometer. At 
this point (where tlie oper- 
ator stands) the staff of the 
dendrometer ia to be fixed 
in the ground. Theu set- 
ting the instrument in the 
direction of tlio tree turn 
the square face of the instru- 
ment (wliicli w'oiks oil a 
pivot fixed at the up(ior 
augle) until the plumb hue 
falls direct upon the hue 
A B (Fig. 135). Fix tho 
square iu this position by 
tlie clamp screw, and then look through I wliat takes place during an observntioii. 
the insight " (the perforation running Suppose the base hue fi’om the centre 
through the square from a to A, Fig of the tree trunk to the obseiwer mea- 
135), and mark the place on tho tree ' sures 60 ft , and after ‘'sighting” the 
where the line of sight cuts the tree, i top of the tree the plumb liue falls 
ns at B ill Fig. 136. This point (b) j over the square in tlie manner iiidi- 
will give the level con espondmg to the I oated in tho diagram (the upper figure), 
height of the observer. Next loosen ' tho height of the tree measured would 
the clamp screw and turn the square ' then he 26 ft. Again, if the base line 
until the line of sight cuts the extreme measured 100 ft., audafter “sighting ” 
top of the tree, then tighten the clamp the topmost point of a tree, the plumb 
screw again. Tho plumb liue will theu line fell across the square, as m the 
be seen to make a triangle with the lower figure m the diagram, the tree 
base and altitude linos, as shown iu would be 60 ft. in height. Of course. 
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in eveiy case tlie height from the 
ground to the observer’s eye must bo 
added to the height read on the instru- 
inent. 

In measuring reolining trees or other 
objects, care must he taken not to 
measure the base lino from the centre 
of the tree trunk, hut from the point 
on the ground perpendicular to the I 



highest part of the tree. This point I 
may ha ascertained by holding a plumb I 
line between the aye and the tree, and . 
niarkuig on the ground the place thus j 
indicated, as at B, Fig. 137. On find- | 
ing this pomt perpendicular to the 
highest part of the tree, the observer 
may proceed as lu the preceding in- 
structions. It wiU thus be seen that 
in measuring objects not exactly per- 
pendicular, some care is necessary in 
the operation, or the measurements 
will be inaccurate. In the case of as- 
certaining the height of an object, as 
for instance that represented in Fig. 
137, if the base line were measured 
from the centre of the hole, instead of 
from the point B, the observed height 
would he too great. In short, if the 
base line were measured from the cen- 
tre of the bole on the side to which the 
tree is leaning, it would give too great 
a height, and on the other hand, if the 
hose line were measured on the side 
the tree is leaning fi-om, the height so 
ascertained would be less than the true 
height of the tree. 

In measuring the height of round or 
flat-topped trees, the observer must 
choose a station sufficiently distant, so 
as to fully see the highest part. If 
viewed too near, as at A in Fig. 138, it 
is impossible for one to see the highest 
part of the tree, and the result is that 
the height is greatly increased, There- 


fore, in order to avoid such errors, the 
object should he viewed as far back as 
possible, so os to obtain a view of the 
highest point right over the true per- 
pendicular, or, m the event of this 
not being possible, the perpondioular 
and height of some definite point may 
be ascertained as in Fig, 137 

The height of any part of a tree or 
other object may he ascer- 
tained by subtracting the 
result of one observation 
from that of another. 

This instrument possesses 
many advantages. It is 
simple, no calculation being 
required , the height of any 
tree or other object can be 
ascertained at any convenient 
distance, and by it the height of any 
portion of a tree, such as the height 
of the ti'unk, can be asoortamad from 
one station. It is, moreover, hght 
and portable, not its least recom- 
mendation for an instrument of this 
kind. 


Dental Poiioelain — Dew Ponbs. 


445 


Dental Porcelain. 

The compositions used lor dental por- 
celain are ; (a) A body composed of 
373 gr. felspar, 62 gr. quartz, 23 gr. 
kaolin, and I'B gr. native titanium 
oxide, (b) An enamel consisting of 
98 grm. felspar, 6 to 25 egrm. of 
sponge platina, and 4-6 grm. of flux, (c) 
A flux composed of 126 gr. of quartz, 
31 gr. of borax, and 31 gr. sol tartar, 
(d) A gum frit of 64 mgrm. of 
oxide of gold, 31 grm. felspar, 12 grm. 
of flux, (e) A gum enamel composed 
of 31 gr. gum frit and 93 gr. felspar. 
(/) A yellow enamel of 64 mgrm. 
of native titanium oxide, 128 mgi-m. 
gold frit, 96 egrm. of starch, and 31 
grm. felspar. 

In the process of manufacture, the 
quartz and felspar aro first heated to 
rqdness and then quenched with cold 
water, and gi'ound after the removal 
of impurities. The oompositions are 
mixed with water and worked into a 
dough-like consistency. Tliis is then 
moulded into the desired sliape in 
moulds BO constructed as to^ receive 
the platina pins which are inserted 
during the moulding process. The 
tup of the mould is then put on, and 
the matrix placed under a press wliioh 
compacts each separate mass. They 
are then dried slowly, removed from 
the moulds, and carefully trimmed and 
fettled to the required shape. The 
teeth are then placed on beds of coarse 
quartz sand, on trays or slide of fire- 
claji^and placed in a kiln for firing, 
the burner being able to determine by 
experience from the appearance of the 
teeth, when the firing is completed. 




Dew Ponds. 

Dew-Ponds depend for them operation 
on the complete heat insulation of a 
water-containing surface from the 
am-rounding ground. This is most 
readily effected by interposing a thick 
layer of straw, which must be kept 
perfectly dry, between the ground and 
the puddled clay surface forming the 
bottom of the poud. 

The operation of forming a dew- 
pond is os follows : The dimensions 
of the finished pond having been settled 
an excavation is made at least a foot 
larger in every way, in this hollow is 
placed a thick coating of diy straw, 
which is in its turn covereil with a 
layer of fiiicly-puddled clay with an 
upper surface closely strewn with 
stones. The puddled clay is carried 
well over the edge of the straw to 
prevent surface water from peneti-atmg 
to the latter. The pond is now oom- 
plote and will at once commence to 
fill, and, if properly constructed, will 
keep filled in the hottest summer. 

During the daytime the exposed 
ground will store up a considerable 
amount of heat, but the ground under 
the pond is not only protected from 
tho sun by the straw, but is still fur- 
ther chilled by the evaporation of tho 
moisture from tho puddled clay, so 
that at nightfall there is a heavy ooii- 
densation of moisture from the warm 
air, which condensation is gi-eater than 
the daily evaporation and gi-adually 
fills the pond. 

It should bo noted that a dew-pond 
should bo carefully fenced against 
cattle, as their hoofs will very soon 
destroy the layer of puddled clay, and 
admit water to the sti aw. 

The use of these ponds on the dry 
waterless downs of tho south of 
England is evidence of their value, 
and there is no doubt that tho principle 
of their operation is capable of applica- 
tion in liigh-lying waterless districts 
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Dipping and Colodeing 
Brass. 

• (And see LACQUiiiiim.) 

Dipping. — During the process of 
atampiug brass, it must be softeued 
or tempered from time to time. At 
the end of the process, it has lost its 
colour, owing to the formation of a 
coating of oxide during the tempering 
operations. This coating is easdy re- 
moved by plunging the metal into 
nitric acid, and then washing it tho- 
roughly with water. A brilliant me- 
tallic surface is thus produced, ready 
to receive the customary layer of lac- 
quer or varmsb. This cleansing pro- 
cess, iH known as “dipping.” If the 
brass ooutain any impuritieB, dipping 
will not impart to it a brilliant surface. 
The colour produced by dipping varies 
according to the strength of the acid ; 
this IS due, it is believed, to the fact 
that the metals constituting the alloy 
are acted upon to a gi eater or lees 
degree by acids of diflarent degrees of 
dilution. 

The operation of dipping is per- 
formed ill the following way : The 
object, with a black coat of oxide, is 
pluuged into nitric acid containing 1 
part of the pure acid to 7 or 8 of water. 
It IS allowed to ‘ ‘ pickle ” as it is 
termed, in the acid solution until the 
crust can be detached by rubbing the 
surface of the metal geutly with the 
finger, when it is withdrawn, and 
washed immediately m water. It is 
next dipped into a much stronger acid 
solution, where it remains until the 
“ curd" appeal's, or until the sui-face 
of the metal is entirely covered with 
minute bubbles of gas. This solution 
should be about twice os strong as the 
one previously used. The brass must 
theu be washed -witli a plentiful supply 
of water, and rougllly dried in cold 
sawdust. It IS afterwards dipped, 
with the particles of wood still ad- 
hering to its aui'faoe, into strong nitric 
acid, where it remains only a few 


moments, then rmsed viuth a little 
water, and immediately afterwards 
tlioroughly washed with water con- 
taining argol in solution. It is finally 
dried in hot sawdust, after which the 
surface is ready for the lacquer or 
varnish. 

Another dipping bath, which has 
been recommended, consists of hydro- 
chloric acid and alum. It is said, 
however, that the lustre given is much 
duUer and of a greenish hue, m com- 
parison with that given by strong 
nitric acid. When dipping articles, 
have a bath of whiting and water close 
to the aoid-bath. 1^611 the article 
has been dipped 4 seconds, remove it, 
and mstandi/ plunge into the whiting 
and water, which removes at once all 
the acid and oxide, and it comes out 
a beautiful dead-gold colour, requiring 
to be only dried, warmed, and lac- 
quered. Should the first dip be not 
sufficient, repeat the process, and end 
by a dip j.ust in and out again quickly, 
having proviouslj' cleaned the article 
in water and dried it. Don't put it 
into the acid wet, because some parts 
being wetter than others, the acid will 
attack them unequally, and the result 
may be a cloudy mottled appearance 
on the surface. Never use a paii' of 
iron tongs or forceps for holding the 
work when ilipping ; either suspend 
it from a brass wire, or make a pair of 
tonga out of a piece of j by ^ in. 
brass, something like a long pair of 
sugar-tongs. If obliged to use this 
process indoors, get a draught to carry 
away the brown fumes ; if you have a 
fireplace not in use, make a board to 
fit it exactly, and at a convenieniTSiB- 
tance from the bottom out a hole in 
it about 6 in. square ; place the acid- 
bath close in front of this, and the air 
rubbing thi'ough will carry the hurtful 
fumes up the chimney. 

Ornamenting Brass Surfaces. 
A mottled appearance is produced 
on brass by a “spotting" machine. 
A fan' imitation can bo made by the 
flat end of a piece of slate pencil. Put 
a piece of wood or metal, with a hole in 
it the size of the pencil, upon the piece 
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of brasa you wiah to spot, and, having 
dipped the end of the pencil in water, 
place it in the hole and turn it round 
a few timea, when it will form a grey 
spot. 

A dead appearance, called by the 
Fi ench mdt, may be obtained by plung- 
ing the articles in a mixture of strong 
nitno acid 200 parts ; aulphurio acid 
sp. gr. 1-841), 100 ; common salt, 1 ; 
sulphate of nine, 2. The articles will 
require thorough niising. Another 
recipe, suitable for large work, consists 
of - 3 parts nitric acid, 1 sulphuric acid, 

1 water, A zinc sulphate. Dip the 
articles and rinse, again dip and rinse 
until the earthy yellowish dulnesa 
gives way to a clear mdt, without 
eartluness. 

For fi osting small brass- work, fasten 
a circular aci-atcli-brush, made of very 
fine brass wire, on the lathe, and 
having previously soouied the biass 
with strong pearlasli lye, hold the 
work against the revolving brush, 
which must be driven at a good speed. 

Holtzapffol introduced the following 
style of ornamoiitmg fiat surfaces ; 
The work (after being filed, seraped, 
and passed over with Waler-of-Ayr 
stone) IB clouded with a piece of char- 
coal and water, hy means of which the 
entire surface is covered with laigo, 
curly marks, which form the gi-ouud. 
The curls rosomble an irregular cycloid 
pattern, with loops of J in. to 1 in. in 
diameter, according to the magnitude 
of the work. Similar but smaller 
mai-ks are then made with a piece of 
snakestone, bluestoiio, or even a com- 
mon slate ponoil, filed to a blunt point. 
Th^eueral effect of the work much 
depends on the entire surface being 
uniformly covered ; with which view 
the curls should be first contmued 
round the margin ; the conti-al pai-ts 
are then regularly filled in ; after 
which the work is ready to bo var- 
nished. 

Brighteningr and Colouring 
Brass. — The work to be brightened 
and coloured is first annealed in n red- 
hot muffle, or over an open fire, allow- 
tho cooling to extend over one 


hour , the object of the heating being 
to remove the grease or dirt that may 
have accumulated during the process 
of fitting. Soft soldered work, how- 
ever, must be annealed before fitted 
together, and afterwards boiled in a 
lye of pota.sh ; this is also done with 
work having ornamental siii-faces. 
Next, it IB immersed in a bath of di- 
luted oil of vitriol or aquafortis, which 
may be made with two or three parts 
of water, and one of acid ; but the old 
acid that contains a small quantity of 
copper, in solution, is fi-equently pre- 
fciTcd. The work is allowed to remain 
111 this liquid for one or two houi-s 
according to the strength of the acid ; 
it IS thou well rinsed m water, and 
scoured with sand applied with an 
ordinary scrubbing brush, and washed. 
The pickling bath is made by dissolv- 
ing ono part of zinc in 3 parts of mtric 
acid of 36° B. in a porcelain vessel, 
and addmg a mixture of eight parts 
of nitric aoid, and eight parts of 
oil of viti-iol. Heat is then applied, 
and when the liqmd is boiling, the 
work is plunged into it for half a 
minute, or until the -violent develop- 
ment of nitrous vapour ceases, and 
the surface is getting uniform. Then 
it is plunged into clean water, and well 
rinsed, to remove the acid. The 
ordinary dark greyish-yellow tint, 
which is thus very often produced, is 
removed on immoi-sing the work again 
ill aquafortis for a very short Lime. 
Then it is plunged into clean or 
slightly alkaline water, well rinsed to 
remove the acid, and plunged into 
warm dry Leech or boxwood sawdust, 
and rubbed until quite dry. To pre- 
vent the action of the atmosphere it 
is lacquered ; if a green tint is to be 
produced, the lacquer is coloured with 
turmeric. A dark greyish but agi-ee- 
able tint is obtained by immersing the 
work previously in a solution of wliito 
arsenic in hydrochloric acid, or in a 
solution of bichloride of platinum, 
under addition of some vinegar, or 
rubbing with plumbago. 
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Disinfectants. 

Beoipes for Disinfectant Pre- 
parations in Common Dse. 
— Atomizer Liquid for Siok Rooms. 
Parts by weight, eucalyptol, 10 ; 
thyme oil, 6 ; lemon oil, 5 ; lavender 
oil, 6 ; spirit (90 per cent.), 110. For 
use put a teaapoonful in a pint of 
water. 

Garbolio Powder (Stroru /'). — 1 cwt. 
slaked hme m line powder, 2 gal. 

7 6 per cent, carbolic acid, colour with 
amline dye, and then pass through a 
moderately fine sieve and put into tins 
or casks, and keep air-tight. 

Disinfcotwat for the Breath, etc . — 
A very weak solution of permanganate 
of potasli is an excellent diainfectent 
for light purposes, such as rinsing 
spittoons, neutralising the tamt of 
diseased roots of teeth, oleansmg the 
feet, and keeping the breath from the 
odour of tobaooo-smoke Permangan- 
ate is not poisonous. 

Disinf eating and Fumigating Oil. — 
Malt 7 lb, naphthalene by gentle heat, 
then (away from fire) mix in 10 qt. of 
rosin spmt previously warmed. Add 
2 fl. 02 . of cassia oil. Tills may he 
used as an insecticide. 

DUinfeaiing Fluids. — (a) 1 cwt. 
resin, 16 gal. caustic soda lye, 18° B., 
J gal. black tar oil, 21b, nitro naphtha- 
lene, dissolved in boding water (about 

1 gal.). Melt the resin, add the caus- 
tio lye, then stii' in the tor oil and odd 
the uitro naphthalene. (6) 1 oz. cam- 
phor, 12 02 . corhoho acid (76 per cent.), 
10 dr. aqua ammoma, 8 di'. soft salt 
water. To be diluted when required 
for use. (o) (White.) 40 gal. water, 

2 ral. turpentine, j gal. ammonia, 
14 lb. carbolic crystals, 2 gal. caustic 
lyes, 60 lb, white sugar chssolved in 
40 Ih. water. Heat water to boiling, 
and add first turpentine, next ammo- 
nia, and then oarbohe crystals. Stir 
well up uiitd thoroughly dissolved, 
and add lyes and sugar solution. 

Vidnfeoting Powder , — That of one 
famous maker winch for many years 
has been to the front is said to consist 


of 100 parts sulphate of iron, 50 parts 
\ sulphate of zinc, 40 parts oak bark 
powder, 6 parts tar, 5 parts oil. 

Disinfecting Rooms . — Some prefer 
to bod 2 or 3 lb. of soft soap in 4 gal. 
of soft water, and add about a pint of 
carbolic acid. Others use a solution 
of permanganate of potash, whilst in 
some cases chloride of lime, chloride 
of soda, or sulphate of zme are the 
chief agents employed. 

Exterminating Vermin in a Room . — 
(a) When hce, fleas or hugs infest a 
room it is necessary to strip the paper 
off the walls and loosen fixtures, as 
far as possible, to let the disinfecting 
fumes get to every point. After this, 
every crevice and opening must bo 
closed by pasting paper over, including 
fire-place openings, crevices around 
window sashes, etc., and when the 
operator has set the dismfeoting mate- 
rial into action, ho must close the door, 
and paste over all crooks around out- 
side it, the keyhole, etc. If sulphur 
is to be used, the air of the room 
should be moist, and this may be 
effected by a saucepan of water boiling 
over a spirit lamp or oU stove. The 
roll sulphur is broken up into small 
pieces, allowing 1 lb. for each 1000 
ouhlo feet of space in the room, and 
after being put in an iron pan, it is 
wetted with methylated spirit and set 
on fire. The operator having seen the 
sulphur start burning, then leaves the 
room. The pan must he stood on 
bricks and sand, or some such pro- 
vision be made, to prevent the floor 
catching fire. (6) GMoruie gas is very 
fatal to verminous life and may be 
produced by putting chloride oti4me 
in a pan and letting hydroohlorio or 
Bulpliurio acid run on to it. The 
quantity should be 2 lb. of chloride of 
lime and 1 lb. acid to each 1000 cubic 
feet of space. The difficulty of using 
this hes m the rapid production of gas, 
and some provision must be made to 
retai’d this, while the operator leaves 
the room and pastes over the crevices 
in the door. One plan is to arrange 
that the acid merely dnps on to the 
' hme, while a better plau is to let the 
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acid drip into a very email oup ftret, ' 
BO that not until the cup overflows 
will the acid touch the lime. In all 
cases the room ehould bo left closed 
a day and a night or a little longer. 
When opening the room, the breath 
should be held wliile windows are 
thrown open and the paper in front of 
the fireplace torn away, then the room 
should be left to clear a little time. 

Formaldehyde, for diainfeoUntj 
Boohs, Papers, and various articles . — 
This substance has the property of 
penetrating paper even when folded 
in many layers, especially at a tem- 
perature of 85° to 120° F. The degree 
of penetration and general efficiency 
depend on the method of using the 
gas. Letters and paper in closed 
envelopes ore disinfected in 12 hours, 
books 24 hours, at a temperature of 
120° F., when 70 o.c. of formochloral 
— 17' 5 gi-m. of gas -is used per cubic 
metre of space. Books must be stood 
on end that the gas can enter between 
the leaves Bacilli of typhoid preserve 
their vitality longest on unsized paper 
and filtering paper. 

In using foimaldehyde on general 
goods itis always beat to subject them 
to a mechanical cleaning, such as 
scrubbing first, ns this gives the gas a 
better olianoe of acting perfectly. 
When used for disinfecting casks, the 
formaldehyde should bo given time 
to act before steam is turned into the 
casks, for if steam follows too soon, it 
simply drives the disinfectant out. 
Failing this, the disinfectant and the 
steam should be used together. 

Formalin — (Formaldehyde, GHjO, 
in tt^eous solution) — is a disinfectant 
that coagulates all albuminous matters, 
and, consequently, destioys bacteria 
by chemical action. It also, of course, 
coagulates substances on which bacteria 
thiive. It is a very volatile substance, 
its fumes being partioulorly penetra- 
ting and pungent ; it should not be 
breathed, os it attacks the mucous 
membrane. It is usually obtained as 
a 40 per cent, solution with water. 
It may be sprayed in a room (the 
operator being outside), or a number 
1 


of saucers with the solution in them 
may be placed in the room and left to 
volatilise. All cracks and openings in 
the loom should be previously pasted 
over mside with strips of paper, also 
those around the door outside after 
the operator haa come out and closed 
it. 

General Odourless Bisirfeoiant. — 
10 oz. alum, 10 oz. sodium carbonate, 

2 oz. ammonium chloride, 1 oz. zinc 
chloride, 2 oz. sodium chloride, hydro- 
chloric acid, 1 gal. water. Dissolve 
the alum in J gal. of boiling water, 
and add the sodium carbonate, next 
add hydrochlorio acid until the pre- 
cipitate formed is dissolved. Dissolve 
the other salts in water and add. 
Finally add water to make the whole 
1 gal., and filter. In use this is dilu- 
ted with 7 ports of water, i.e. 1 qt. 
with 7 qt. of water makes 2 gal. for 
use. 

A Oermioidc of undoubted efficiency 
is corrosive sublimate, but this is one 
of, if not the deadliest of poisons. 
About 80 gr. of sublimate to a gal. of 
water is suitable for spraying into 
awkward corners, orevioos, etc., and 
this solution will serve to wash wood- 
work (painted or plam), floors, and 
oven furniture. The greatest care 
must be taken not to let it touch the 
hands, aa any slight cut or abrasion 
may lead to poisoning. 

N on-poisonous Fluid Pisiufectants. 
(a) Dissolve 2 lb. caustic soda in 12 lb. 
water, add 7 lb. powdered rosin, then 
boU until the rosm is quite dissolved, 
stin'ing occasionally. Add 4 lb. soft 
soap, andboU down to nearly one half. 
Let cool, then add 37 lb. crude rosin 
spirit, stuTing well. Keep coveied 
until cold, then put in bottles and cork 
them. This amounts to being a rosin 
soap. (6) 4 lb. permanganate of soda 
crystals dissolved in 20 gal of water. 
This is much like Gondy's fluid. 

Paris Salts. — BO parts zinc sulphate, 
BO parts ammonia alum, 1 part per- 
manganate of potash, 1 part hme. 
These are fused together, mixed with 
a little calcium chloride and perfumed 
with thymol, 

2 B 
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PastUes for Fumigating . — Gum 
arable, 2 oz. , charcoal powder, fi oz.; 
cascarilla bark, powdered, f oz.; salt- 
petre, J drachm. Mrs together with 
water, and make into shape. 

Pini: Oarbolio Powder. — (a) 6 gal. 
of liqmd carbolic acid la sprinkled over 
a mixture of 6 cwt. of an earthy base 
and 16 lb. of red oohre. For the earthy 
base kieaalguhr (infusorial earth or 
foBBU meal) is good, but any inert in- 
organic earthy substance will serve. 
Thoroughly mix to give a uniform 
nature and colour. Soluble creosote 
(containing carbolic acid) is sometimes 
used instead of carbolic acid. (6) Use 
calcined gypsum instead of fossil earth, 
mixiug it with carbolic acid or creosote 
(and red oohre) like a mortar, (o) 
Use well slaked dry lune for the earthy 
BUhstanoe 

Pink Sanitary Material.-~VseA at 
live-stock shows. Take 14 gal. of 
sanitary oarbolio fluid, stir in 10 qt. 
of turpentine, then add 26 gal. water 
and stir into an emulsion. Add 
about 2 lb. of any aniline red soluble 
in water (magenta is commonly used), 
than sprinkle the whole, by a water- 
can, over 10 cwt. of pme sawdust (not 
too fine), turning well with a shovel 
all the time. If preferred the colour 
can be dissolved in a tank of water and 
the sawdust stained in this before it is 
treated with the disinfectant. 

Pink Carholised Sanitary Pmoder. 
6 oz. powdered alum, 6 Ib. powdered 
green copperas, 6 lb. powdered red 
lead, 12Jlb. carbolic aoid, lb. spirits 
of turpentme, 10 lb. Calais saud, GO lb. 
slaked lime. Mix carbolic acid with 
turpentine and sand, then add the 
other mgredients, lastly the slaked 
lime, and, after mixing, pass through 
a sieve. It is advisable to use lime 
that has been slaked some time. 

Griimon Disinfecting Fluid. See 
Non-poisonoua (5). 

Blite Sanitary Pmvder. — 2 lb. pow- 
dered alum, 12 oz. oil of eucalyptus, 
6 oz. rectified spirit of tar, 2 oz, recti- 
fied spirit of turpentine, J oz, common 
ultramarine bine, 14 oz, common salt. 
Mix alum with about 3 lb. of salt m 


a large mortar, gradually add oU of 
eucalyptus and spirits, now put in the 
ultramarine blue, and lastly the re- 
maining salt, mixing all well, and pass 
through a sieve. 

Platt's Cfdm'ides.—ig) 6 oz. alumin- 
ium sulphate, oz. ziuo chloride, 
2 oz. sodium chloride, 3 oz. calcium 
chloride, water to make 2 pints. (6) 
The following resembles the proprie- 
tary article . 4 oz. zmo in strips, 2 oz. 
lead carbonate, 1 oz. ohlorinated lime, 
J oz. magnesium cai'bonate, oz. 
aluminium hydrate, J oz. potassium 
hydrate, 16 oz. hydi-ochloric acid, 16 
oz. water, whiting. Dissolve the zinc 
in the acid, then odd the other salts in 
I the order named, letting each dissolve 
before the next is added. Wlieu all 
are dissolved add the water, and after 
about 2 hours, add a bttle whiting to 
neutralise any excess of aoid. Filter. 

Sanitary Carholio Fluid. — Boil 8 lb. 
common oaustio soda in 6 gal. of water 
until dissolved. Add 3 lb. of common 
rosin, and boil until saponified (of the 
nature of soap) and all is quite dis- 
solved, Bseing that boiling over does 
not occur, as is likely to happen as it 
froths very much. Continue boiling 
until reduced to 6 gal., then add 8 gal. 
of crude carbolic acid liquid (30 per 
cent.), stir and cool a httle, Lastly 
add 6 gal. more of carboho aoid li- 
quid. 

Sanitary Ponders. — (a) Mix to- 
gether 1 pint of turps and 2 qt, of 
soluble creosote. Sprinkle this over a 
mixture of 14 lb. ground alum and 
70 lb. ground soda (carbonate). Wlien 
dry pack into tins, (6) Mix together 
J pint eucalyptus oil and 8 a t. ty st 
turps. Sprinkle these on a mroure 
of 246 lb, chloride of lime and 36 lb. 
ground naphthalene . Mix thoroughly. 
Pack in tins. This resembles sanitas 
powder. 

Soluble Solid Pink (or other colour) 
JHsinfeotant. — Take 18 lb. naphthalene 
and melt by gentle beat in a large pan. 
Gradually add 4 lb. soft soap as the 
naphthalene becomes liquid. When 
the soap is nearly dissolved, stir well 
to make an emulsion, then let cool. 
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Add oil scarlet for piuk colour stirring I 
it well to get a uniform tint. Before 
it seta run it into frame moulds. It is 
then cut Tip to required size pieces. 

If a piece is put in water it very slowly 
dissolves and impregnates all the water 
passing it. 

Deteoting Seioer Qas . — The presence 
of sewage gas in an apartment may be 
detected in the following way ; Satu- 
rate unglazed paper with a solution of 
1 oz. pure lead acetate in J pint rain- 
water ; let it partially drj', then ex- 
pose in the room suspected of contain- 
ing sewer gas. The preaenoe of the 
latter in any considerable quantity 
soon blackens the tost paper. 

Sheep-Dip . — A good sheep-dip can 
he made by putting 1 gal. of sanitary 
carbolic fluid to 80 gal. of water. 

on-poisonous Sheep-Dip Paste , — 
(a) 2 parts creosote (containing 16 per 
cent, to 20 per cent, of carbolic acid), 

1 part stearine or Yorkshire grease, 

1 part caustic soda lyes, sp. gr. 1340, 

6 per cent, to 10 par cant, parts black 
resin. Melt resin, and add grease and 
soda lyes, and then add creosote cold, 
(i) 1 part creosote, 1 part crude liard 
resin oil. Put resin oil in copper, and 
heat to about 220° P., and add as much 
caustic soda powder, 98 per cent, 
strength, os the oil will take up (the 
quantity depends upon the amount of 
acetic acid in the oil). If too much 
soda is added it will remain at the 
bottom. When resin oil has taken up 
soda, add creosote and let it sot. 

Cloudy Ammonia. — (a) 1 gal. aqua 
ammonia, 8 gal. soft water, 4 gal. 
good yellow soap, 8 oz. saltpetre. Cut 
t he ye Upw soap m shavings and dissolve 
iriToTt water by heating, cool and add 
the 8 oz. of saltpetre and stir well 
until dissolved ; strain, lot settle, skim 
off all soap-suds, etc,, than add the 
ammonia and bottle at once. (6) 1 gal, 
methylated spirit, 1 gal. soft water, 1 
gal. strong liquid ammonia. Add the 
spirit and water together, shake well 
up and adrl ammonia, then well mix 
and bottle, (o) 80 oz. liquid ammonia, 
80 oz. distilled water, 100 gr. soap, i 
6 dr. olive-oil. Cut the soap in I 
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shavings, and boil it with the oil and 
water, cool amd add the ammonia and 
bottle. For use in laundries, baths, 
and general household purposes, add i 
tabiespoonful to 1 gal, of water. 




DiSTILLIN(J. 

(iSee also Evaporating, Alcohol, 
Perpomes, Ohaeooal, etc.) 

Small Apparatus for General 
^Purposes. — («) All ordinary distil- 
ling apparatus consists of 2 parts— one 
in wluoli the heat is npphed to the 
body to bo distilled and vaporised 
(called the * * stdl and the other into 
which the vapours that are formed 



Fig. 139 


enter in order to undergo the cooling 
tliat condenses them (termed the 
“condenser”). One of the simplest 
forms of distilling apparatus used in 
laboratories (Fig. 139) consists of a still 
2 G 2 
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into which is introduced the hquid to 
be distilled, and'wluoh is placed upon 
a furnace. The neck of this fits into 
that of a sphere whose opening must 
be wide enough to allow the orifioe of 
the still to reach the spherical part of 
the receiver. Finally, the sphere dips 
into a vessel full of cold water, and is 
cooled on its external surface by a wet 


Fro 140. 

cloth. The heated mixture begins to 
boil, .and its vapours, escaping from the 
retort, cool and condense upon the cold 
sides of the spherical receiver. This 
latter serves at once as a ooudeuaer 
and a vessel for reoeivmg the distilled 
product. 

In the beginning, the empty receiver 
weighs leas than the volume of water 
that it displaces, and tends to boat, 
this may he remedied by usmg a sufH- 
ciently heavy ring of lead into whioh 
the neck of the receiver may he intro- 
duced., and which may rest upon the 
latter’s bulge. Upon fixing a similar 
ring under the receiver, the latter will 
be prevented from turning laterally 
and even from getting broken. The 
water in the external vessel is renewed 
so aa to keep it cold. 

A simple arrangement of this kind 
is not adapted for materials that have 
a low boiling-pohit, since a large pro- 
portion of the vapour escapes, and 
makes its exit through the neck of a 
receiver, wluoh is kept hot by the 
vapour coming from the still. The 
J’ollowing wliich is just about aa simple, 
is a much more perfect arrangement. 


The narrow part of the sLUl is fixed 
into the neck of a long, tubular 
receiver (Fig. 140) by means of a cork 
which it traverses. Tliis annular cork 
exactly closes the space between the 
neck of the stiU and that of the 
receiver. On the other side, in the 
tubulure of the receiver, there is fixed 
by means of a cork, perforated and 
aivauged like the 
preceding, a long 
and narrow gloss 
tube. 

When the still 
has bean filled with 
the substance to be 
distilled, and placed 
upon a furnace 
covered with wire 
gauze, the receiver 
is immersed, as 

above stated, in 

cold water. The 
vapours that are 

formed become 
cooled in traversing the elongated neck 
of the receiver, and ore thoroughly con- 
densed in the immersed part, provided 
the ebullition is not too rapid. In this 
latter case, the narrow tube, whioh 
presents the only open orifioe, becomes 
heated, and indicates to the operator 
that the fire must be moderated. 

The inoonvenienoB of every apparatus 
of this kind is that the vapours which 
enter the receivei are not compelled to 
impmge against the sides, and may go 
du'ectly to the exit-tube, or, in other 
words, the refngeration is not me- 
thodical. Moreover, the refiigerating 
surface continues to diminish in 
pleasure as the receiver fills. FireSy, 
if the receiver breaks, the entire dis- 
tilled product comeg in contact with 
the water. Despite these disadvant- 
ages, the rapidity with wliioh such 
apparatus may be arranged, causes 
them to be frequently employed. 

Tlie use of refrigerators permits of 
a more exact and methodical condensa- 
tion of the vapours. These are ar- 
ranged as follows ■ The 2 orifices are 
placed in contact by means of a rubber 
tube, 3 to 4 cm. in length, into oiia 
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end of which is introduced the neck of 
the retort a (Fig. 1-11), and into the 
other the tube of t)ie refrigerator. 
The latter being held in an inclined 
position by means of a clamp, a current 
of water traversing it from top to 
bottom, and a bent tube being adapted 
to its lower extremity, the free ex- 
tremity of the bent one is fixed into 
the flask that is to collect the pioduot. 


I be replaced, and advantageously too, 
in many cases, by any other spherical 
vessel with a narrow neck. In this 
case the receiver is closed (Fig. 142) by 
a cork or rubber stopper containing an 
aperture that is traversed, through 
slight friction, by a glass tube. This 
latter is so bent that the angle formed 
by ite 2 branches shall correspond to 
the incluiatiou tliat is given to the 
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We may also suppress the central tube 
of the refrigerator in the flask b, kept 
inclined. To facilitate this arrange- 
ment, the neck of the retort is cut at 
a point where it has the same external 
diameter as the tube of the rofrigoi'ator, 
and is then edged with a flame. Again, 
if tlie clliferonoe between the diameters 
is considerable, we may, by moans of 
a flame, dmw out slightly the one of 
the two tubes that is the larger, and 
out it at the proper point to obtain an 
equality in the diameters. Finally, 
we may solder to the extremity of tlio 
rofi-igerator a cylindrical tube, 2 or 3 
cm. in diameter and 6 or 7 in length, 
into which is fitted the neck of the 
retort previously provided ivitha cork. 
’Hns’lattor contains an apertureruniiing 
in the direction of its axis, and the 
whole. is arranged so as to forma tight 
joint. 

When the substance distilled attacks 
cork and rubber, the neck of the retort 
is drawn out to a sufficient length to 
allow the tube that terminates it to 
enter the refrigerator to some depth. 
The ruliher with whicli the two parts 
of the apparatus are connected is thus 
nearly out of the range of the vapours. 

It is very evident that the still may 



refn'gerotor. The external extremity 
of the tube is connected with the re- 
frigerator by means of one of the 
arrougemeuts described above for the 
neck of the retort. As for the internal 
oxti-omity, it is well, especially if the 



tube is uan-ow, to bevel it off so ns to 
faeilitoto the flow, drop by drop, of the 
condensed liquid, whicli accumulates 
thoroin, and winch, without such a 
precaution, might be carried along by 
the vapour toward the refrigerator. 
Moreover, in tlie case of a hquid that 
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would attack the joints, the bent tube 
that fits into the neck of the receiver 
may be that of the refrigerator itself. 

(6) One of the simplest forme of still 
consists (Fig. 143) of a tin can or bottle 
in which the water is boiled, and to tliia 
a tin tube is adapted by means of a cork, 
one end of this tin tube termin- 
ating in a coil passing through a 
tub or other vessel of cold water. 

A gas burner, as shown, is a con- 
venient source of heat, and in 
order to ensure a complete con- 
densation of the vapour, the 
water in the cooling tub must 
bo changed now and again. 

(o) Sometimes the vapour is con- 
densed by bomg allowed to play against 
the inside of a oonical cover which is 
adapted to a saucepan, and is kept cool 
by the external application of cold 
7/ater ; and in this caee the still takes 


An extemporised aiTaugemoiit of a 
similar character may be made by pass- 
ing a tobacco pipe through the side of a 
tin saucepan as shown in Fig, 146, and 
inverting the lid of the saucepan ; if 
the lid is now kept cool by frequent 
changes of water inside it, and the pipe 

L 
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is properly adjusted, bo as to catch Ihs 
drippings from the convex side of the 
lid, a considerable quantity of distilled 
water may be collected in an hour or 
so. 

(e) The appai-atus shown in Fig 147 
wor^ admirably, and is vary conve- 




the form represented by Figs. 144, 146, 
and 146 ; the condensed water trickles I 
down on the inside of the cone, and 
flows out at the spout. i 



nient. o is a common tin saucepan, 
with a small hole m the aide, for a to- 
bacco-pipe ; h a “steamer,” on top, 
with a bottom like an inverted cone, 
1 in. of wire being soldered at the apex. 

A gas jet (Bunsen’s, if possible) boils 
the water in the saucepan ; the ascend- 
ing steam is condensed on the lower sur- 
face of the steamer, runs down to the 
point of the wire, down the pipe into 
the Ixittle. A small jet of cold water 
I keeps b cool. 
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(/) Fig. 148 illuatratea a little earth- 
enware distilling apparatus in use 
among the Japanese. It consists of 4 
pieces ; a boiler a, on to which fits a 
short cylinder \vith a perforated bottom 
6, and over this a condenser o, with a 
cover d. The cover being removed, a 
sti-eam of cold water can be kept run- 
ning into the condenser by means of a 
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bamboo, and the overflow oaiTied off 
by the spout at its liaso. Round the 
base of the inner side of the middle 
cylinder runs a ledge which forms a 
channel opening into an exit spout. 
The mateiials for distillation are put 
into the boiler, and the whole is placed 
on the ordinary hihatoki, or domestic 
fire-box. Tlie vapour passes through 
the perforated Iwttom of the cyhnder, 
collects in drops on the domo-Hliaped 
inner surface of the condenser, runs 
down into the channel before desoribed, 
and is collected at its exit from the 
spout. Tliis little contrivance is known 
by the Japanese under the name of 
lambik or rmihiki, which is doubtless 
To35b corruption, through the Dutch, 
of the word alembic. In the country 
districts peppermint is largely used as 
a corrective for water rendered muddy 
and otherwise unsuitable for drinking 
by rains, as well as for other domestic 
purposes, and this apparotus is one 
of the means employed for its distil- 
lation. 

(y) Lord Rayleigh has desoribed 
a form of still which may, perhaps, 
Iiave important iiulustrial applications. 
From theoretical consulerationB, and 


from certain experiments, he was led 
to the view that it would be advan- 
tageous to feed in the liquid to be dis- 
tilled, not, as usual, at a point where 
the temperature is highest, but else- 
where, thus enabling the more volatile 
component of the crude liquors to be 
drawn off continuously at one end, 
wliilBt the less volatile is withdrawn 
at the other. His apparatus, which 
lias given good results even with alco- 
hol, consists of a couple of coils of cop- 
per tubing, 12 millimetres in diameter. 
32ach of these coils was placed in an 
iron pail, the two being arranged on 
different levels. The longer coil was 
placed in the lower pail, where it was 
surrounded by boding water. The 
other coil was surrounded with water 
kept at a temperature of 77° C. The 
two spirals were connected by a glass 
tube having a branch through which 
the licinid to be distilled was fed in. 
Tills gloss connecting tube was molined 
at the same angle with the hoiizon as the 
coils of the tubing, so that the gradi- 
ent of the whole system of tubing was 
uniform from end to end. The open 
end of the top coil was oonneoted to 
an ordinary condenser, in which the 
spiiit distilled was oolleoted, whilst 
the watei 7 constituent was collected 
at the lower end of the tube system. 
The still, it will he seen, works con- 
tinuously. The liquor to be distilled 
being fed in between the two cods, a 
double stream is established m the sys- 
tem, a stream of vapour ascending to- 
wards the upper coU, and a stream of 
liquid descending towards the lower 
one. In these conditions very little 
spirit reaches the end of the lower 
ooU, and very httle separable water 
the end of the upper coil. It is well 
known that by distillation pure and 
simple it is impossible to free spirit 
from the last 10 per cent, of water, 
and in the experiments in question 
theconcentration attained rangedfrom 
89 to 90 '3 per cent, of spirit, and 
the water collected at the lower end 
never contained more than ^ per cent, 
of alcohol. 

(/i) A homely still can he made ivit i 
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one of those large stone bottles used for 
beer, say a 3-gal. one, with a vent at 
the bottom for a wooden cock. That 
would be the condenser. For the still 
or vaporiser get one of the steaming 
kettles used for broncliitis. To the 
tube of that fasten by a union a length 
of pipe that will reach from where you 
generate the steam to the bottle, which 
latter place outside upon your window 
sill. If a north front, so much the 
better. Take the pipe ^ down into 
the bottle. The surface of the large 
bottle exposed will condense the steam, 
and the liquid can be drawn off at 
bottom as wanted. Use tin pipe. 
Have the nose of bottle open. 

( i) The arrangement shown in Fig. 
149, is one tlrnt may readily be adapted 


D 
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to, and is specially suited for, the old 
fashioned stills which are in frequent 
use among pharmacists for the purpose 
of distilluig water. The idea is ex- 
tremely simple, but thoroughly efficient 
in actual practice. The still is of thin 
copper, 2 gal. capacity, and the con- 
denser is the usual worm surrounded 
with cold water, The overflow of 
warm water from the condenser is not 
run into the waste pipe as in tlie ordi- 
nary course, but canied by means of 
a bent tube A B 0, to the supply pipe 
of the still. The heud at B acts as a 
trap, which prevents the escape of 
steam. The advantages of this 
armugement are obvious. It is per- 
fectly simple, and can be adapted at 


no expense. It permits of a continu- 
ous supply of hot water to the still, so 
that the contents of the latter may 
always be kept boiling rapidly, and as 
a consequence it condenses the maxi- 
mum amount of water with the mini- 
mum of loss of heat. If the supply of 
water at D be carefully regulated, it 
will he found that a contmuous current 
will be passing into the still at a tem- 
pemture of about 180‘^F., or, if prac- 
tice suggest the desirability of running 
in the water at intervals, this can be 
easily arranged. It is necessary that 
the level at A should be two inches or 
thereabout higher tliau the level of the 
bend at C, otherwise there may not he 
sufficient head to force a free current 
of water against the pressm’e of steam. 

It also be found 
^ that the still should 

\ only contain water to 

j \ the extent of about 

/ \ J of its capacity when 

f 1 distillation is com- 

menced, as the water 
^ hi the condenser he- 

cQ ^ comes heated much 

' — — 7 more rapidly than the 

I same volume is vapor- 

I ised. By this expedi- 

I ent a still of 2 gal. 

/ capacity will yield 

about 6 gal. per day, 
a much gi'eater quan- 
tity than could ever 
be obtained under the old system, 
which required the still to he recharged 
with cold water every time IJ gal. 
had been taken off. The objection 
to all such continuous or automatic 
arrangements is, of course, tha^ fes 
condensed water contams all the free 
ammonia that may have existed in 
the water originally, but it is only in 
cases where the water is exceptionally 
impure that this disadvantage wiU 
become really senous. (T. Maben ) 
Solar Distillation.— An appar- 
atus employed in Las Salinas in Chile, 
for the distillation of water by the 
action of the sun’s rays, was de- 
signed by Charles Wilson in 1872. 
The faite selected for the establislmiont 
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was a siuooth plain, with an inclination 
of about 1 in 100 towards ilie old 
watercourse, in wliich are wells for 
salt water. The apiiaratus oonsiata 
essentially of a number of long shallow 
troughs, filled ivith water, and covered 
by a sloping glass roof. The water is 
evaporated by the sun's rays passing 
through the glass , the vapour is con- 
densed on the under surface of the 
glass, runs down to otoovcs cut in the 
wooden frame, and thence, by a system 
of pipes, to the fresh-water tank. 
There are in the establishment at 
Salinas 64 frames, each 200 ft. long by 
4 ft. broad, giving a total area of 
61,200 sq, ft. of glass. Each frame is 
composed of 2 principal parts, the 
water-trough and the roof. The 
trough is constructed of 3 longitudinal 
sleepers, 4 in. by 4 in., on which the 
planking (IJ in, thick) is laid. The 
sides arc composed of timbers, bolted 
to the sloepors at every 6 ft., the 
whole being carefully jomtod inside 
with putty, to render it perfectly 
water-tight, and ha\'ing an inohnation 
of about 1 in. in the total length in 
the direction of the wash-out plug. 
The roof is construoted m 10 lengths 
of 20 ft. each. The sides are of pine, 
with the upper edge properly out to 
receive the glass, and a groove for 
convoying the condensed water to the 
outlet-pipes, which are placed at the 
lower end of each section, the grooves 
having an iuoliuation of 2 in. in 20 ft., 
in addition to the inclination of the 
trough. Tlie end frames of the 20-ft. 
sections of the roof, excepting those 
which coincide ivith the ends of the 
tRugiis, are carried down to a little 
below the water-level, to prevent the 
escape of vapour in tlio joint, there 
being, in fact no outlet for the vapour, 
excepting by the small leaden pipes 
which carry oif the condensed water. 
The ridge is supported by the end 
frames and intermediate uprights rest- 
ing on the bottom of the trough. 
Tlie sashbars are movable, so as to suit 
varymg widths of glnas. j 

The salt water is admitted by a 1-in. 
brass cook at tl^u higher end of tlie 


trough, and a wooden plug for wash- 
I mg out is provided at the lower end 
There is also, at the lower end, an 
overflow pipe, the point of which is 
turned down below the water, to pre- 
vent the escape of vapour. The salt 
! water is pumped from the wells by a 
I windmill into a tank at the upper end ' 
of the gi-ounds, sufiioiently large to 
contain about 4 days' supply. The 
water from the tank is distributed to 
the various troughs by a 2-in. wrougbt- 
irou pipe, with the necessary connec- 
tions. The fresh water is collected 
from the small leaden pipes into a 
IJ-in. wrought-iron pspe running be- 
tween the troughs, and connecting 
with a 2-in. main pipe at the end, 
wliich leads to the storage tanks. To 
inorettse tlie evapomtion, the bottoms 
of the troughs are blackened with log- 
wood and alum, and are washed out 
eveiy second day, by running salt water 
through them. 

When first set to work, the estohlish- 
ment produced daily, in summer, up- 
wards of 6000 gal, of fresh water, 
about equal to 1 lb. of water per sq. 
ft. of gloss ; hut after the opening of 
the lYulway, the owners gi'ew careless, 
and allowed the troughs to get out of 
repair, so that, through leakages and 
iusufflcieul cleansing, the production 
gradually fell off to about J of the 
above. Wlien not propel ly attended 
to, crystals of soda and lime sulphate 
(Glauhente) form in the troughs, 
directly diminishing the production, 
and indirectly leading to loss by leak- 
age when the ciystallisation takes place 
between the planks, and so forcing 
open the joints When propel ly main- 
tained, the cost of water, inci udmg in- 
terest on capital, renewals of glass, 
etc., amounted to less than 1 cent per 
gal. The principal item of expense is 
the renewal of glass broken by whirl- 
winds, which ai'e very frequent in the 
locality. The staff oousistB of a clerk, 
who keeps the aooounts, sells the 
water, and manages the husiness gener- 
ally ; and of a glazier, and 2 labourers 
for cleaning and repairs, and at intervals 
a carpenter to restore tlie woodwuik. 
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The temperature of the water in the 
troughs at noon (when the thermo- 
meter stands at 80° P. in the shade), 
is 140° to 160° P. The diatillation 
usually hegins at about 10 A.M. and 
ends at about 10 I’.M. 

Such an apparatus as this neoessarily 
requires a good deal of weight owing 
to the oi'aokiug and decay of the wood- 
work, but a more permanent form 
oould be readily erected with concrete 
or reinforced concrete oonstructiou. 

Tinctiires, Extracts, etc. — 
(a) A very convenient and complete 
stUl is shown in Fig. 160. The body 



holds over 3 gal. ; the condenser has 
7 straight tubes surrounded with the 
cold water introduced by a rubber tube 
from a hydrant or bucket of water 
placed higher than the still, and carried 
off as it becomes warmed by another 
tube as indicated by the aiTows. By 
the siphon arrangement shown in the 
cutjit is possible to feed the still from 
a reservoir whilst distillation is in pro- 
gress, thus using a 3-gal. still where a 
much larger one would have been 
necessary. The still may he set into 
a kettle pai'tly filled with water, and 
thus used as a water-bath, or a shallow 
dish, with flat run, which aooompanies 
the still, may bo placed between the 


two brass ring bands and clamped 
securely. 

(i) Stevens arranged the apparatus 
shown in Fig. 151 for continuous dis- 
tillation. As soon as the viator passes 



out of the boiler a, the float i lowei's, 
letting ft fresh supply of water from 
the condenser o through d, thereby 
keeping the water in the boiler at a 
constant level. This avoids the neces- 
sity of adding a large quantity of cold 
water at onoe, the eifeot of which 
would be to reduce the temperature of 
the water below the boiling-point. 

Cold water is supplied to the con- 
denser through c, and as it heoomes 
heated and rises to the top, it is carried 
off through /. The boiler and con- 
denser are joined at g. 

By leaving out the float and closing 
the inlet d with a cork, it can be used 
for distilling other liquids. 

The apparatus is not patented, and 
should any pharmacist desire to iqu^ie 
ono for bis own use, he can do so. 

(o) For the purpose of distilling a 
series of samples at one time, Dr. B. 
Laudmann devised an apparatus which 
appears to be very compact, and may 
be fastened against the wall, so as not 
to interfere wdth other available space 
in the laboratory. It consists (Fig. 162) 
of a common, tinned-iron cooler A, 
21| in. long, 12 in. high, and 2 in. 
deep, with a series of openings a. for 
passing through the condensing tubes, 
and an inlet and outlet for water 



o 


t)iSTiLijiNG : Tinotures, Extracts, etc. 


and h The cooler stands upon 2 iron 
supports h, about 9J in. long to the 
front ends of which is attached the 
gas-pipe /, which is provided with 6 
atop-cooka and a lateral burner. The 
2 non supports are firmly held m 



nlfLCQ by the two parallel rods c, and | i 
the iron framework d, which is If in. I < 
distant from the cooler, has a height , 1 
of 8 in., and a width of 2} in. The < 
receivers are placed upon a board wmoli t 
is laid across the supports o. As it is i 
necessary that quite a number of 1 t 
connecting tubes should be on 
hand, it is advisable to band 
them all after a pattern or 
drawing made upon a board. 

Should the corks through which 
the cooling tubes a pass^ not be 
Buffioiantly tight, it is o^y 
necessary to poui' melted paraffin 
through the orifice p, untU it has 
coated the bottom of the appar- 
atus. 

(d) The distilling apparatus 
represented in Fig. 1E3 is 
tended primarily for _ the use of 
pharmaceutical chemists or drug- 
gBts^but it possesses features 
which will recommend it to many 
who have need of a, trustworthy 
and quick-acting still. The wide 
delivery tube is a useful feature, 
allowing as it does for the aceumulation 
of vapour, and permitting theintroduc- 
tionof the hand. The body of the stdl 
is of wrought iron or copper, withalid 
fitting on ground edges, and held to- 
gether by screw-clamps, as seen m the 
engraving. A gauge u fitted to 
the quantity of liquid in the still. 


The condenser eonsists of a number of 
glass tubes, wliich, if they are 1 in. 
diameter and 2i in. long, expose a 
surface of 264 in., while that of the 
surrounding cylinder is only 1S8J in. 
The ends of the condenser tubes are 
drawn together and tapered, as shown 
1 in cut, to permit, if desired, the col- 
lection of the distillate in a narrow- 
mouthedbottle. The advantage gained 
by this apparatus, aside from the 
general one of convenience, is thus 
seen to he in the notable increase of 
condensing surface it exposes, which 
to that extent increases the effeotive- 
ness of the device — i. e. its rapid^ity of 
action. Compared with a Liebig con- 
denser of similar dimensions, this 
apparatus exposes probably 3 times as 
I much condensing sm-faoe. The idea 
I of a tubular condenser, employed in 
the manner set forth, is, in the opinion 
of the ‘ American J ournal of Pharmacy, ’ 
1 an excellent one, that may find useful 
1 imitation m the chemical laboratory 
1 and elsewhere. The device illustrated 



and described was invented by Joseph 
P. Kemington, whose recommendation 
of its merits is based upon a continuous 
use of it for 3 years. 

: (s) In chemical or pharmaceutical 

I operations, it often becomes necessary, 
after having used an upright condenser' 
I for the purpose of continuous extrac- 


460 


DisTiLLiNf} : Tinctures, Extracts, etc. 


tion, to raverSB the whole condenser, 
in order to recover the volatile men- 
struum. This also necessitates, in 
most cases, a change of the current of 
water for cooling the apparatus. All 
this may be avoided hy construoting 
the condensing tube in the manner 
shown in Fig. 164. From a hulboua 



expansion blown in the tube at its 
lower end, a tuba o arises, provided 
with a faucet d, and subsequently 
turned at a right angle downwards. At 


denser is almost self-evident. If it is 
used for continuous extraction, so that 
the condensed liquid constantly flows 
back into the flask connected with a, 
the faucet at d is closed. The con- 
densed liquid will then at first fill the 
tube 0 until it flows over into the tube 
a. Finally, when the operation is to 
be fluished, a receiver is placed 
under e, and the faucet is opened, 
when all the condensed liqmd 
may be collected without disturb- 
mg the connections of the con- 
denser. It is advisable before 
opening the faucet d to dip the 
end of the tube e into a flask 
containing a portion of the liquid 
which is to be distilled over. 
The depth to which the tube 
may be dipped should be less 
than the length of the column 
of liquid contamed between a 
and d. (Simand.) 

(A) Cawplwr . — The wet distillation 
of camphor is a process for extracting 
organic products. The most general 
arrangement of the still and condenser 



Fra. 156. 


about the centre between the faucet . adopted in the Tosa district of J^apau is 
aud the angle, the glass tube passes shown in Fig. 166. On a small circular 
through a support connected with the stone wall A, serving to form a fire- 
condenser, whereby it is in a great place, lies an iron plate F, m. thick, 
measui e protected from being broken This is covered py a numerously per- 
oif. Tlie use of this modified con- ! forated lid, luted tightly with clay. 


DiSTiLLiFft : Tinctures, Extracts, etc. 


461 


which at the wime time forme the bot- 
tom B of the vessel b, which is 3 ft. 

4 iu. high, and 18 in. ivide at the top. 
Near the bottom is a square opening D, 
which may be closed by a board. The 
whole IS clothed with a thick coating 
of clay 0 , held fast by a binding of 
bamboo hoops a. The upper opening 
is closed by a clay-luted cover G, hav- 
ing a hole ill the centre, furmshed 
with a cork k. dust under tliis cover, 
a hollow bamboo stem leaves the still 
and passes to the condenser A. This 
consists of a 4-Bided box open beneath, 
divided into 6 inter-communicating 
compartments by means of 4 parti- 
tions, and turned with its open side 
into a vessel m con- 
taining water. This 
condenser is kept con- 
stantly cool by a 
stream of water, led 
over the top by means' 
of the pipe I, The 
distillation is con- 
ducted in the follow- 
ing way. After re- 
moving the cover a, 
the vessel b is filled 
with the chips oi 
camphor wood, the 
cover replaced and 
well luted with clay ; 
then tlirough the 
opening It, a certain 
quantity of water is 
run iu, which, after 
saturating the chips, 
will collect in the pan 
F. Gentle firing is 
now commenced, and 
ie- centinued for 12 
hours, so as to keep 
the water in f at a 
steady boil. The as- 
cending steam, finding its way among 
the chips, carnes all the camphor with 
it, and on condensation in the cooler 
H, the camphor is deposited, and re- 
moved at suitable intervals. 

Such a simple and efficient apparatus 
ought to afford a valuable hint to many 
a colonist who wishes to utilise natm-al 
products of a similar character. 


(t) Mowms, Plants, or Seeds . — To 
obtain the essential oils, from flowers, 
plants, or seeds, the oleiferous ma- 
terial is placed iu an iron, copper, or 
glass still, of 1-1000 gal. capacity, and 
is covered with water ■, superposed is 
a dome-shaped lid, terminating in a 
coil of pipe, placed in a vessel of cold 
water, and protruding therefrom with 
a tap at the end. On boiling the con- 
tents of the still, the essential oil 
passes over with the steam, and is con- 
densed with it 111 the receiver ; the oil 
and water separate on standing. A 
great improvement, introduced by 
Drew, Heywood, and Barron, is the 
use of a steam-jacketed still, as shown 


in Fig. 166. Steam is supplied from a 
boiler by the pipe a into the jacket 6 ; 
within the head of the still, is fixed a 
“rouser” o, a donble-branohed stirrer 
curved to the form of the pan, and 
having a chain attached and made to 
drag over the Ixittom, the whole being 
set in motion by means of the handle 
d. The BtUl ia charged, and nearly 
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filled with water , the head is then change duties. Before commencing 
bolted on, steam is admitted into the operations, the siphon I is filled with 
jacket, the contents* are well stirred, water to prevent the escape of va- 
and soon the oil and steam are carried pour, 

up the pipe e, condensed in the re- (j) An apparatus constructed by 
frigeinitor /, and let out at g into the Eigaud and Dussart is arranged eo 
receiver h. Here the oil and water that dry steam enters directly among 
separate and escape different taps, the matters to be distilled, and the 
In the illustration, it is supposed t^t temperature is always maintained at a 
the oil obtained is heavier than water ; ! high pomt. This is shown in Fig. 
it will then sink, and be drawn out by | 167. It is claimed to yield a larger 

and superior product, and 
to prevent all chance of 
creating an empyreumafcic 
odour, such as sometimes 
happens with other forms, 
(^) Distillation as a 
means of obtaining essen- 
tial oils is worthy of every 
consideration. Genemlly 
it should be effected by 
steam , but there are 
cases (bitter almonds, etc.) 
where contact with water 
ia necessary for the pro- 
duction of the oil, while 
in others, open fire and 
steam are equally applic- 
able, though the latter is 
superior. The wat^r em- 
ployed must be perfectly 
pure and neutral, though 
in some cases (sassafras, 
cloves, cinnamon, etc.) 
common salt is added to 
raise the boiling - point. 
The receiver is always 
some form (there are 
manv) of ‘‘ Florentine 
receiver.’' In some in- 
stances (anise, etc.) where 
the distillation - product 
Fic 167. are sohdifiable at a^low 

temperature, the con- 

the lower tap and, as soon as the denser -worm needs to be warmed 

water reaches the level of the upper mstead of cooled. 

tap X:, it will flow into the siphon-fun- Mercury is so largely used both 

nel and thence into the still. Thus in the laboratory and for industrial 

the same water is repeatedly used in purposes, such as ore reduction, electric 

the stiU, The pipe m conveys cold engineering, and so on, that a quick 

water into the refrigerator f j the and efiioiont means 'oi purifying it is 

water escapes as it becomes hot by the a valuable acquisition. 

pipe n. When the oil distilled is The usual processes for purifying 

lighter than water, the taps i h ex- ! mercury are either ohemical, such os 
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treatment with dilute sulphuric acid, 
etc., or mechanical, such as shaking 
and filtering through wash-leather, or 
distillation, either in mono or under 
the ordinary atmospheric pressure. 
Of all these methods the best is distil- 
lation in vaauo. 

Prior to distillation it is well to 
filter the meroury through a cone of 
writing paper with a very small orifice 
at the apes, and to remove the lead or 
zinc present by chemical means ; for 
the rate of distillation is lowered by 
these impurities. The presence of 
O' 0001 part of lead is said by Gmelin 
Krant to reduce the quantity of mer- 
cury distilled in a given time from 67 
to 6. Gold, iridium, copper, tin, nickel, 
cadmium, and arsenic do not influence 
the rate of distillation. 

The dlatiUatiQU of meroury at ordi- 
nary pressure is an inconvenient pro- 
cess. The first apparatus for distUliug 



in mono was probably devised by 
Weinhold, and others have been de- 
signed since by Weber, Shaw, Wright, 
and others. The arrangement of 
Clark, however, differs from all these 
in the important respect of dispensing 
with an auxiliary Sprengel air pump, 
and in, so to speak, acting as its own 
air pump. This is effected by supply- 
ing the meroury to be distilled from a 
movable reservoir in the form of a 




oonstant level regulator. On raising 
this reservoir, Pig. 168, the meroury 
ia supplied to the distiller. 

The distiller is sho-wn in section in 
Pig. 169,and consists of aleadglasstube 



a 6 36 in. long and about f in. internal 
diameter. About 2 in. from its closed 
upper end is blowm a bulb, about 2 m. 
diameter. The lower end passes 
thi'ough an air-tight cork of rubber, 
olosing the top of the cistei-n d c, and 
ends at 6, a Bttle below the tube /. 
The cistern d o is made of glass tube 
1 in. diameter and 12 in. long and has 
two short pieces of “quid ” tubing ef 
sealed into it. The lower end is also 
closed by a cork, tlu-ough which passes 
a piece of Sprengel tube i 36 iu. long, 
and having a piece of quill tubing h 
about 24 in, long sealed into the upper 
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end. The top of this tube is nearly in 
contact with a The internal diameter 
of the Spreugel tube should not much 
exceed 1 mm., and the bend of the 
lower end is heat when not much more 
than 1 in. radius. 

The base of the stand is a wooden 
tray GD, from which rises a hoard 
DE, carrying a shelf AiE, perforated 
in the centre with a hole allowing the 
glass bulb to pass through it. A large 
cork F is bored with a hole of rather 
lesa diameter than the tube a b, and 
the cork is cut m halves. The tube is 
held m position by twisting a piece of 
coppei wii'6 round the lialves of the 
cork. The oiatorn ia secured by string 
passing through holes m the project- 
ing piece of wood B. A block of wood 
serves to support the end of the tube 
i, and a tin cylinder notched round 
the top, and covered with a flat tm 
late, keeps the bulb surrounded witt 
ot air, while a mica window at the 
side allows the height of the mercury 
in the bulb to be easily seen. The pipe I 
of the brass ring burner passes tlirough 
a hole in the tm gas plate, and the 
ring, slightly larger than the bulb, is 
perforated on its inside with many 
holes. 

The constant level reservoir is a large 
gloss bottle provided with a tubulure 
at the side. Similar bottles are now 
made for the mercury pumps of electric 
incandescent lamp manufacturers. 
Into the tubulure posses a glass tube 
h about 3 in. long and J in. diameter. 
Its outer end is closed, and into the 
upper and under sides are sealed two 
pieces of quill tubing i j. The top of 
the upper end is open, hut the lower 
j is connected ivith the cistern of the 
distiller by a narrow piece of rubber 
tubing m, about ft. long, inclosed 
m a canvas tube. The “ thistle " fun- 
nel 0 and small glass stop-cock s are 
also fitted air-tight mto the bottle by 
a rubber tube. The reservoir is placed 
on an adjustable table stand on the 
shelf. 

To sot the distiller in action, the 
stop-cook 3 of the reservoir is opened, 
and some mercury is poured through 


the thistle funnel o into the reservoir, 
while, with a short piece of rubber 
tubiegand glass rod, the tuba e is closed 
securely (Fig. 169) at the top by the 
cistern. Then the raaervou' is raised. 
The mercury gradually rises m the ois- 
tern, and by compressing the air in the 
upper part is forced up the tube a b, 
and then filling the bulb “ sprengels ” 
down the tube h i. The reservoir may 
then be lowered to its stand on H, and 
the rubber stopper removed from the 
tube e. The reservoir is set m action 
by attaching a piece of rubber tuba to 
the atop-oook s, and sucking out air 
uutil, passing down the tube i it bub- 
bles up through the mercury in the 
reservoir. Then the stop-oock ia 
closed, and the reservoir is adjusted at 
such a height in the stand that the 
mereury is nearly at the top of the 
bulb in the distiller. Thus set in ac- 
tion, the level of the mercury in the 
cistern o d will be kept constant until 
almost aU the mercury has been dis- 
tOiod. 

To start the distillation the 1 m plate 
wliioh covers the cylinder is removed, 
and the gas is lighted. A few minutes 
later sufficient mercury will have dis- 
tilled over to displace the impure mer- 
cury originally present in the narrow 
Sprengel tube i. 

The reservoir is replenished with 
mercury without iuten’upting the dis- 
tillation, by placing a screw pmoh-cock 
on the rubber tube leading to the ois- 
tem of the distiller, opening the cook 
8, and pouring the meroui-y mto the 
reservoir through the funnel c. Thou 
a few bubbles of air are sucked out of 
the reservoir as already d( scribed, gje 
stop-cook ia closed, and thfi screw clamp 
is released from the rubber tube. The 
level of the mercury in the distiller 
remains as before. 

Such an apparatus as that illustrated 
will distil about 2 lb. of mercury per 
hour with an expenditui e of very httle 
gas. Zino, cadmium, magnesium, and 
other metals may also he distdled by 
the same plan. 

Spirit. (Also see Aloohol). — (a) 
The distillation of spirit is performed 
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for tho purpose of separating the . 
alcohol more or less fi'om the water. 
The boiling-point of water at the ordi- 
nary standard pressures of the atmo- 
sphere, equal to 30 in. of mercury, is 
212° F. (100° C.), that of alooliol 
173-1° P. (78*5° C.). At the sea 
level, the pressure of the atmosphere 
may frequently vary between 28 5 and 
30-5 m., the boiling-points of water 
corresponding to these temperatures 
are 210° F. and 213° F. Indeed, 
changes in the weather may cause the 
boiling-point of water to vary as much 
as 6° F. in our climate. These altera- 
tions in piessui'e would cause corre- 
spouding changes in the boiling-point 
of alcohol. If we gradually i-aise the 
temperature of alcoholic fluids to a 
point when vapours are freely formed, 
it is observed that though there is a 
continuous absorption of heat, yet the 
liquid does not increase m temperature. 
The heat which is absorbed during the 
first period is doing work of a diflerent 
character from that employed subse- 
quently. There are two phases m the 


I from that of a liquid at 212° F. to a 
vapour at the same tempei-ature The 

quantities of heat required by different 
liquids in these changes varies greatly, 
but the variation is greatest when they 
pass through the second phase. Thus 
1 lb. of steam at 212° F. if converted 
into water at 212° F. will give up heat 
sufficient to raise 996 lb. of water from 
60° to 61° F. The heat rendered up 
by 1 lb of alcohol vapour at 173° F. 
during condensation to liquid at 
173° F. will heat 374*9 lb. of water 
from 60° to 61° F. These figures are 
Sufficient to show that a small quantity 
of steam will boil a large quantity of 
alcohol. Stills of improved construc- 
tion depend upon this prmciple. 

Wlien a mixture of alcohol and water 
is distilled, the liquid will not boil con- 
stantly at 173° P. until all the alcohol 
has passed over, but will rise in tem- 
peratm-o gradually throughout the 
distillation until 212° F. has been 
reached. The distillate, if separated 
into fractions boiling between fixed 
points, consists of a senes of mixtures 



process, and two different kinds of 
work pei formed by the heat employed 
in boiling even a kettle of water. 

The first phase is indicated by a nse 
of temperature from 60° F. to 212° F. ; 
the second pliase by a change of state, 
] 


of alcohol and water in definite pro- 
portions. The mixtures richest in 
alcohol come over first, that is to say, 
at the lowest temperature. 

The latent lieat of the vapour of a 
liquid With a lu'gh hoilmg-point, can he 
2 H 
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made to boil a liquid with a lower 
boiling-point , for mstance steam at 
212° F. can bod alcohol at 173° F., 
and alcohol at 173° F. in turn can 
boil ether at 94 * 8° F. With a simple 
atill, strong alcohol can be obtained 
from wash by repeated distillation only. 
Woulffe realised the fact that tins 
wasteful and tedious process could be 
dispensed with, by connecting together 
a number of rectifying chambers in 
such a manner that the vapour driven 
off from the chamber nearest the fire 
should be condensed in the second, 
and by the heat given out by its con- 
densation cause the more volatile por- 
tions of the liquid of the second to 
distil into the third chamber, and 
those of the third into the fourth, and 
80 on, until a sufficient degree of con- 
centration IS attained. 

(6) The Runpleat form of spirit still 
itj shown m Fig. IbO, and consists of 
2 essential parts, the still or boiler A, 
wliioh is made of turned copper, and 
enters the furnace, and the cooler or 
worm C, a pipe of block-tin or tinned 
copper, beutiuto a spiml and connected 
with the top of the still. The liquid 
is boiled in the still, and the vapours 
passing over are condensed iu the pipe, 
which is placed in a tub or vessel con- 
taining cold water. This simple appa- 
ratus is not much employed in d&iil- 
liug, as it IB impossible, to get suffi- 
ciently puL-e product? from it on a 
commercial scale. In an aiTaugemont 
of this kind, the vapoui's of alcohol and 
water are condensed together. But 
if, instead of filhug the cooler with 
cold ^vttte^, it be kept at a temperature 
of 176° F. (80° 0.), the greater part of 
the water will be condensed , but the 
alcohol, which boilHatl72^°F, (78° G.), 
paeses tlirough the coil uucoudeused. 
Ji, therefore, the water be condensed 
and collected separately in thismanner, 
and the alcoholic vapours be conducted 
into another cooler, kept at a tempera- 
ture below 172J°F. (78° C.), the 
alcohol will be obtained in a much 
liigher state of concentration than it 
would be by a process of simple distil- 
lation. Supposing, again, that vapours 


containing but a small quantity of 
alcohol are brought into contact with 
an alcoholic liquid of lower tempera- 
ture than the vapours themselves, and 
in very small quantity, the vapour of 
water will be partly condensed, so 
that the remainder will be richer in 
alcohol than it was previously. But 
the water, in condensing, converts into 
vapour a portion of the spirit contained 
in the liquid interposed, so that the 
uncondensed vapours passing away are 
atill further enriched by this means. 
Here, then, are the results obtained . 
the alcoholic vapours are strengthened, 
firstly, by the removal of a portion of 
the water wherewith they wore mised ; 
and then by the admixture with them 
of the vaponsed spirit placed in the 
condenser. By the employment of 
some sudi method as this, a very satis- 
factory yield of spirit maybe obtained, 
both with regard to quality, as it is 
extremely concentrated, and to the 
coat of production, since the simple 
condensation of the water is made use 
of to convert the spirit into vapour 
without the necessity of having re- 
coin se to fuel. TJie construction of 
e-very variety of distilling apparatus 
now in use is based upon the above 
principles, 
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Door Hanging. 

It 13 peculiar to note that, practically 
but little improvement has been made 
in the hanging of room or outer 
doors, except that wliioh has been 
effected by the hinge maker, who 
certainly has introduced a good deal of 
ingenuity into liis work, partioularly 
of late years, but wliicli has not done 
away with the unsightly gaping cniok 
that always appears down the hinged 
edge of a door when it is opened to 
oven a triflmg extent, this crevice per- 
mitting anyone outside to view the 
greater part of the apartment within 
almost at a glance, and also allowing a 
keen draught to pass througli, which 
although not objectionable in summer, 
ia intolerable in winter, and it is in 
winter that the draught ia stronger, by 
reason of the Are bemg alight in tlie 
room, Yot both of these objections 
can be obviated in a most simple and 
inexpensive maunor — so cheaply, m 
fact, that every door in the house 
might be so fitted, from the kitchen 
to the attic. 

The want of such a remedy has been 
quite recognised for many years, and 
probably from the time that doors 
were fli-st introduced, and resource 
has been had to strips of oruameutal 
leather, draught tubing, etc. , and with 
valuable doors by making the edge of 
the inner stile semi-oiroular, this 
rounded edge fitting and working in a 
oirouiar recess in the door fiame, or 
post ; but this latter means neoeaaitatea 
very skilful workmanship, and, as a 
Butt hinge cannot be used, the door 
has to be pivoted top and bottom at 
proportionately greater expense. There 
are also other ways of fashioning the 
stUe edge and door frame to the same 
end ; but none have general favour for 
oommondoors on account of the greater 
cost. 

The method about to be described 
may have occurred to the minds of 
many, and may probably be found in 
use, its siniplicity lieiiig so marked tliat 
it eaiiiiot have escaped notice , but that 


it is not generally known is quite cer- 
tain, and this fact makes its description 
deeirable. 

It is, of course, within everj'one’s 
knowledge tliat a hinged door when m 
the act of opeuhig describes a segment 
of a ch'cle, as indicated by the arrows in 
Fig. 161, and this cu'cular movement 



not only takes place at the outei' edge 
but at all points along tlie width of the 
door, even at the hinged edge (where, 
of coui’se, the circle described is much 
smaller), as indicated by the arrow 
point and dotted line in Fig. 162. It 



is this circular movemeut that throws 
open the joint that must exist between 
the dour-stile and the door-post, this 
2 H 2 
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joint being perhaps perfectly close 
while the door la shut. 

Now, if we take a slip of wood with 
a oiroular bead at its edge, as Kg. 163 



Fia. 163. 


(section about full size), or the bead 
could be pro-vicled at the extreme edge 
of a piece of mouldmg, aa Kg. 164 i 



Fro. 164. 


(about half natural size), and place it 
so that the bead covers the joint 
between the stile and the frame, the 
remedy is complete, aa the hinged 
edge of the door will be found to work 
around this bead without the least 
diffioult 3 '', not in any way coming m 
contact and wedging one against the 
other, as may be supposed, hut work- 
ing freely, and in a manner that will 
please the eye of a skilled workman, 
and the object aimed at iviU be found 
to be fully attained, as tiiis bead will 
obstruct the view through the fissure, 
and make it very nearly draught-tight. 

In applying this head for the purpose 
explained, it is necessary to observe 
just three things ; Firstly, the bead 
must be round, as shown in Fig. 183 ; 
secondly, it must be placed so that 
the centre of the head comes over the 
joint (when the door is closed), so , 
that a straight line continued from the 
joint would intersect the bead as near 
as possible exactly across the centre ; 
thirdly, the size of the bead is gov- 
erned by the projection of the knuckle 
of the butt, so that a 3 -in. butt which 
is commonly fixed with the knuckle 
projecting |-in. to the oentre ofthepin, 
would require a J-iu, bead — ^i.s. what- 
ever the projection from the stile to 
the oentre of the hinge pin is, then 
the bead requires to be double this 
size ; but this is only a theoretical 


measurement, as the edge of the atQe 
never comes perfectly tight against 
the door-frame, and a little larger bead 
will geuei-ally be found desirable, but 
this can be ascertained by offering up 
a piece of bead, or even a pencil, but 
it is not at all necessary that a very 
exact fit be obtained, as moderate 
accuracy will be found quite suffloient. 

Fig. 166 shows the position of the 
bead over the joint, the dotted line 



Fia. 166. 


showing how the oentre of the head 
should be made to come opposite the 
joint ; and Fig. 166 shows the butt 



Fro. 166. 


and the outline of the head (which 
comes above and below it, as ns bead 
can be placed just where the butt 
projects); and by referring to Kg. 162 
it wUl be seen how the BtUe travels 
a/roimd the bead as the door is opened, 
the head all the while obstructing the 
viewandthe passageof draughtthrough 
the joint. 

It will be noticed that in Fig. 166 
a large-sized head is shown, this being 
necessary by the greater projection of 
the butt knuckle. This suggestion 
will he found easy of application, and 
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there is no reaeon why it should not 
he adopted with all doors, as it is 
generally recognised that although an 
open crack always shows itself down 
the hinged edge of a door when it is 
open, it would be much better were 
the crack absent. Building News.’) 
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Jointing.— (a) In Pig. 187 we have, 
in section, the ordinary cement joint 
113 it is applied to pipes having ordi- 



nary socket and spigot ends. The 
cement material is made up of 1 part 
Portland cement and 1 part of sharp 
washed sand. This, when well trow- 
elled, makes a joint that can beielied 
upon, and it will bo seen that the fol- 
lowing examples of patent joints are 
mostly backed up with cement, which 
says much for this latter material. 


(b) Fig. 168 la Boulton's ‘ ‘ self-adjust- 
ing ” jomt, made expressly to admit 
of a slight stram throwing the pipes 



out of alignment ; in fact, it is stated 
to be possible to lay a drain to a curve 
with this joint, and yet bo as sound 
as if laid straight. The joint is formed 
of two bauds of composition, cast one 
on the spigot and one in the socket of 
the pipe, as shown. The composition 
on the spigot has a slightly rounded 
surface, wfile the lining of the socket 
is quite straight (like the interior of a 
cylinder or tube). In consequence of 
tins arrangement, if a pipe is laid or 
pushed a httle out of stiaight the 
rounded surface works in the socket 
much like a ball and socket, and even 
in event of a pipe being drawn out a 
trifle it does not necessarily break 
the jouit. The joints are, of coume, 
rapidly inadOj ond it is claimed that 
they are particularljr useful in water- 
logged ground (with water in the 
trench). In those cases, however, 
■whore no advantage is likely to be 
experienced by the flexibility of this 
joint, then the firm make -what is 
called the " Composite ” jomt. This 
resembles the last, but the socket is 
made deeper to admit of the composi- 
tion joint being backed up with cement. 
The composition prevents the cement 
worMug into the pipe 

(r) Fig. 169 is Stanford’s joint, much 
resembling the last described. This 
is an asphalt joint, but without being 
adjustable in any way. It is backed 
up with cement as shown. 

Fig. 170 IS another composition joint. 
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This has composition for the actual 
joint, hut it IS backed up with cemout. 
lu tins case the compoaition on the 



Fia. 1G9, 



spigot end is made taper bo as to 
ensure a fit, for with other joints of 
this land the least iuaccui'acy in size 
amounts to little better than a fnilui’C 
by leaving the jouit unsound at that 
point. The cement backing in this 



joint is made specially secm’e by the 
circular channel shown in the socket. 

(d) Fig l7l is-HasselVs patentdouble- 
jointed pipe. It la claimed chiefly for 


this that the joint, having a double 
bearing, considerably reduces the likeli- 
hood of fracture or settlement. The 
two bands of bituminous matenals are 
about ill. apart, and between these 
rings is a space which is filled with 
liquid cement through a hole at top. 
The cement travels down, and fills the 
space around the pipe, making a good 
junction between the composition 
joints, but some detractors pf this 
joint say that in this latter detail is 
the joint's weakness. It is urged that 
unless the workman be very careful 
he may not have his cement liquid 
thin or clear enough to run into the 
space in a regular manner to ensure a 
good joint , on the other hand, if the 
liquid is too thin it may pass through 
the composition joint if it does not fit 
perfectly sound, and so flow into the 

(r) Fig. 172 is Hassell’s single-jointed 
pipe, which is very similar to the 
double, only that the outer nm of 



Fig. iV2. 


! composition is omitted, and when the 
I joint is bemg made a clay liand (y putr 
I round where shown, previous to the 
I cement liquid being run in Or, if 
J desired, the whole of that part of the 
socket not occupied by the composition 
can be filled in with cement in a stiffer 
state in the usual way. 

(/) Fig. 173 18 Sykes’ patent screw 
joint, the Albion Olay Co., Limited. 
Much has been expected fi'om a joint 
embodying the principle of the screw 
in some form, and as early as 18(i2, 
Doultons exhibited pipes with a screw 
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thread formed m the stoneware itself, 
at the socket and spigot, a washer 
being compressed between the ends of 
the pipe, when screwed up. The es- 
ample illustrated has had a share of 
success, the screw collar, both on the 
spigot and m the socket, being of 



Stanford’s oomposition cast on, this 
allowing a certain degree of flexibility 
when screwed up. The actual joint 
is effected by the compressed material 
shown where the edge of the socket 
comes against the spigot shoulder. 

Qj) Fig. 174 shows the “Paragon” 
patent pipe, which is made with sockets 
ooiicentiio to the pipe. The object of 
this is to get a true hue or mvert 



along the lower msido surface of the 
pipe without depending on the jointing 
material to hft the spigot up and 
bring the smlaoes in line. Ou the 
right side of the illustration is a sec- 
tion through the socket and spigot as 
they come together, and ou the left 
will be seen how true the Ime of the 
inner surfaces is, though the spigot is 
not in the centre of the socket. A 
joint of this kind is to some extent au 


acknowledgment that the under sides 
of the ordinary cement joint are often 
neglected, for it is not over conve- 
ment to get at them as a rule, yet 
notwithstanding this, none but the 
worst of workmen are guilty of neglect 
of this kind. The joint is made with 
cement, much in the same manner as 
an ordinary socket joint. 

There are many other joints besides 
those noted, but what have been de- 
scribed embody the general principles 
and ideas that enter into the construc- 
tion of these special pipes. The writer 
has no wish to depreciate the value of 
special joints for purposes they may 
be particularly adapted for or for 
every day use, but under ordinary con- 
ditions he finds a cement joint, well 
made, is reliable and remains sound; 
more than this is scarcely needed, 
especially as it is the least expensive 
of any. 

Mfethods of Testing. — The 
methods of testing the sanitary ar- 
rangements of a house are practically 
confined to three . vis. the hyih'aulio, 
or water test, tlie smoke test, and the 
odour test. There is also the air- 
pressure test, but, in tlie writer’s 
opinion, it should neither be recom- 
mended nor used. It is too severe, 
being a test that for several reasons, 
not readily discernible to the average 
plumber, can make good work appear 
togive very doubtful, if not bndresults. 
It cauuot bo called a simple test on 
this account, for it requires skill and 
care to judge whether a fall in the 
gauge 18 due to faulty work or other 
causes. The first of the three tests 
above named is only applied to the 
drainage system ns a rule, whereas 
the two latter are sometimes utilised 
for the whole work, (a) The water 
test for di-ainage is undoubtedly the 
most reliable, aud will more readily 
and certainly show if there is a leak- 
age ; hut with underground work the 
pomt where the leakage occurs may 
he out of sight and difficult to locate — 
that is, a httle more so than with 
smoke or odour. For certainty of 
results, however, as just stated, water 
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ahould be the medium employed when 
testing lines of diams With new 
work the system la tested with water 
before the pipes are covered in tall 
authorities now insist on the hydraulic 
teat), and this test should include 
filling the oliambeis or manholes as 
well as the hues of pipes, so that the 
entire system oontaina water and is 
under pressure. 

Tile writer eonaidars that a pressure 
of 4-feet head of water is amply suffi- 
cient ; BO tliat in instances of the 
di'ainage system having a total fall of 
more than this, say over B feet, it 
may he tested lu two lengths or aee- 
tions. After this test it is the best 
plan, with new work, to test again 
when the pipes are concreted and 
finally covered in, as it oftentimes 
happens that this latter work brings 
about a leakage, depending, of course, 
on how car^essly it may he done. 
With the first test leakages can be 
looked for at the uncovered joints, 
but on testmg covered work, a leakage 
can only be discovered by watching 
the level of the water at the highest 
point. It is, of course, desirable to 
include the chambers and manholes m 
the test, and by moluding these it is 
not always nocessary to test the drains 
in sections. Testing separate lengths 
of drains may become necessary with 
covered work to locate a amgle leakage ; 
for should the water test, when applied 
to a complete system, new or old, 
show that a leakage exists, it does not 
foUow that the wliole of the chuins 
must be condemned, althoiwh this 
may be correct sometimes. This is a 
question that cannot always be decided 
easily without uncovering some of the 
work, but much can be judged by 
ascertaining the age of the system, 
and whether originally executed hy 
reliable people, eto. When testing 
new work it may not bo a joint or 
joiata that permit of water escaping, 
for unfortunately the pipes themselves 
may he at fault. Beputehle makers 
of earthenware pipes are now ahve to 
the fact that their goods Will most 
probably be subject to the hydraulic 


test ; but in the past, and even now, 
pipes that are porous and allow water 
to ooze through them are frequently 
found. Others, again, if not leaky, 
will absorb a deal of water when new. 
Tiie quahty of a pipe is generally 
judged hy its thickness, and as Loudon 
made pipes are usually thicker than 
those of country manufacture, the 
former have preference foi good work. 
The best makes of pipe have a thick- 
ness calculated on their diameter. 

A bad pipe is sometimes a trouble 
of no mean order, for in a length of 
drainage it is difficult to remove and 
replace one of the pieces, that is, to 
make a good and workmanlike job of 
it again. 

This method of testing is appai ently 
simple, but depends upon circum- 
stances. Commonly it is a compara- 
tively easy task, for the principle is 
simple ; the apphcation is, however, 
sometimes troublesome, but this is 
only owing to structural diffloultiss, 
usually more often expenencad in 
town houses than in the country. 
Tlie principle, as stated, is simple, as 
it only requires that the lower end of 
the drainage system he exposed (if 
not m a disconnecting ohamber as it 
should be), and this end is then care- 
fully plugged off. 

This should be effected by a pro- 
perly made dram stopper, the screw 
stopper ivith expanding rubber rmg, 
or Jones’ bog stopper, which is a rubber 
bag, witli tubing attached, for mfla- 
tion by a small air-pump . This stopper 
IB easily folded up to cany, and has 
the advantage of suiting more than 
one she of pipe, or can he us»d m*- 
traps ur awkward places. Ifnostopjier 
is available then any means can he 
adopted that will make the outlet 
water-tight and sound. A wood plug 
with cloth or brown paper round it, 
a good ball of clay, or a piece of slate 
out circular and plastered in, will all 
do if nothing better is to be had. 
When this opening is stopped, the 
system is filled with water, and the 
water level at the highest point care- 
fully marked and watched. The 
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marking can be easily and very cor- 
rectly effected by a piece of gummed 
stamp edging, marked with a pencil 
after securing it where required. 

(6) Smoke testing, for soil pipes, 
branches and fittings is best affected 
by a machine. The test is commonly 
applied by charging all parts with 
smoke and noting if any escape at any 
point. The smoke is made to enter 
the drain by an opening, or it may be 
driven in through a fresh ah- inlet, or 
again, through the trap of the lowest 
w.o. (after soaking out the water with 
a cloth), or a gully trap with the water 
removed ; hut where possible, in 
country houses for instance, it is best 
to have the machine away from the 
house so B£ to avoid the possibility of 
any smoko entering or being noticed 
other than that which may enter bj' 
reason of bad or defective work. 

The machines are constructed to 
burn prepared paper, oily waste, or 
similar matenal giving off abundance 
of pungent smoke, and this is delh- 
ered through a flexible tube (or a piece 
of lead pipe) oonnaoted from the 
machine to the chosen opening ; tliia 
opening must he made air and smoke 
tight around the pipe, by means of 
cloth or other material, after which 
the bellows or fan of tlie machine is 
worked. The action of the machine is 
to draw in fresh air by the inlet open- 
ing and expel it, with smoke from the 
smouldering material, tluough the 
connecting pipe to the drain. When 
effecting the test in this manner, all 
ventilating pipes must be plugged ; 
hut it is necessary to delay doing this 
•^untili smoke is seen issumg from 
them. If this precautioniB not taken 
the air with which the soil pipes, etc. 
are charged cannot well be expelled to 
make room for the smoke. Or should 
there be faults by which the air can 
escape os the smoke enters, it delays 
results materially, as nothing can be 
detected until the smoke lias reached 
all points and comes through the 
faulty places, if any. 

The writer’s chosen way of effect- 
ing the smoke teat ensures the machine 


being outdoors — which is an important 
advanl.age — whether the house he m 
town or country : this is, to make the 
test from the roof, sending the smoke 
downwards through the soil pipe, etc. 
In town houses, it is, otherwise, so 
often necessary to have the machine 
inside the building, or, if outside, it 
is very close to windows and doors 
(where air is always entering). The 
hghting, starting and recharging of 
the machine can scarcely he effected 
without a distinct escape of odour, 
giving misleading results — which is a 
fault of the worst kind in this work. 
By working from the roof, it will be 
found that the odours rise away from 
the buildmg, if ordinary care is used 
to keep the machine from attic 
windows or other openings, 

(o) The odour test relies for efficiency 
on the escape, through faulty places, 
of a distinguisluug odour from a 
material put into the di-ain The 
smoke test answers largely to this 
desonption, but there is also a visible 
result with the smoke ns a rule. 
Smoke rockets are more relied on to 
give an odour than visible smoke ; 
but the best odour test, m the wi-iter’s 
opinion, is effected ivith Kemp’s Chemi- 
cal Tester, a small device which is 
decidedly convenient and as effective 
as an odour test can possibly be. 
This tester has one very important 
advantage in not spoiling or deceiving 
the operator’s sense of smeU. With 
peppermint and .some other tests there 
18 every likelihood that the person 
handling the material is of little use 
in seeking for the odour in the house, 
and a second man who has not been 
in contact with, or affected by the 
odour of the testing material, is neces- 
sary m smelling out the possible de- 
fective points. The tester now being 
recommended gives a strong pungent 
odour, hut the device makes it com- 
paratively easy to get the material into 
the soil or drain pipe without the 
smell being had beforehand or carried 
about on the hands or clothes. The 
; method of usmg this tester is described 
below. 
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It remains to be said that an odour 
test may not always give immediate, 
or §ven moderately quick I'esults, 
unleas at exposed pipes or fittiuga 
(which are faulty). "When used with 
covered work it may be hours before 
the full effect is noticeable, depending 
on the tliickneas of the superincum- 
bent material, its density, etc. Odour 
tests, however, though useful, should 
not be resorted to unless water and a 
smoke machine are really unavailable. 
Certainly, if a fault is discovered with 
a properly conducted odour teat there 
need be no hesitation m pronouncing 
it a fault, as the test is, in a general 
sense, the least severe of all. 

Testing Apparatus. — (a) Fig. 

175 illuabratea the “Eclipse" smoke- 


of the bellows. As the smoke pressure 
increases on the dram, the copper 
cylinder will rise in the water, and by 
the rising and fallmg of this cylinder, 
the soundness of the dram may be 
arrived at. The greater the leak, the 
quicker the cylinder will fall ; or, if 
the drains are perfect, the cylinder will 
remain stationary, at the level the 
bellows may have forced it to. 

Fig. 176 shows the working principle 
of the “ Smoko ” testing-maohine 
(Farmiloe). This somowliat resembles 
the preceding m liaviug a rising smoke- 
bell or holder, and when supplied com- 
plete it has a specially formed drain- 
pipe stopper, which acbnits of the hose 
being connected and the smoke being 
blown through as Pig. 177. When 



Pio. 

testing apparatus (T. and W. Farmiloe, 
Westmmstei). This machine consists 
of a double-action bellows, and a round 
copper cylinder, fixed in a equate cop- 
per tank, containing water. The force 
from the bellows is sent into the round 
coppei' cylinder, in which the smoke is 
created, the smoke being then dnven 
into the drama by the continued action 


176 . 

about to test, the following procedure 
should he observed. Insert the screw 
stopper of the size required in the 
drain pipe, tighten up with the key 
and couple the armoured liose to same. 
Fill the water channel o to within an 
inch of the top, light the end of the 
cartridge a with, a burning candle or 
paper ; place the same, with lighted 
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eud downwards, in the fire-hox b. 
Quickly replace the float d, and work 
the pump gently. To ascertain if the 
cartridge is burmng tui'u on the tap B. 


If the drain is sound the float D will 
rise, as shown by dotted lines, by the 
compression of air and smoke (similar 
to a gasonieter), and should remaui 


Oe,., 
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Fto. 176. 



Fig. 177. 


Ab soon as smoke is seen issuing from 
the tops of vent pipes or fresh-air 
inlets, they should be stopped up by 
inflating the air-bags in them. 


stationary if the tap is shut off. ff 
the float >'ill not remain suspended or 
nse at all it is a true indication that 
! the drain or pipe under teat ia in a 
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leaky condition, and the defectB can be 
traced out by the escape of Biiaoke at 
Buch places. Wlieve there is no in- 
Bpectiun chamber, the teat can be 
applied through a gully-trap. ! 

Tins machine can be fitted with a , 
pressure-gauge if desired, so os to I 
register the smoke pressuie, 
when any particular test pres- 
sure is specified. The direc- 
tions in such a case are as 
follows . After the drain or pipe 
has been filled with smoke, and 
extiu pressure is required, the 
float D should be removed, and 
the pressure-gauge screwed to 
the top of the smoke-pipe H ; discon- 
nect the au'-tube at p, tjid attach 
the same to the tee-piece of gauge. 
By working the pump the indicating 
hand will rise and remain stationary, 
if the pipe or dram is sound, 
and the tap is turned off, when 
there are defects the hand wiU fall, 
01 refuse to rise at all, and leakages 
slwuld be searched for. If there 
are w.o.’s or other traps connected to 
the dram under test, they must be 
stopped by air-bags, as the ordinary 
seal in such traps will not resist a 
quarter pound on the pressure-gauge. 


ducing Buhstanoe, while the air-oui rent 
is induced by a revolvuig fan or an- 
propeller. Needless to say these 
examples only represent a small pro- 
portion of the many on the market, 
but all entitled to be called maohines 
may be broadly divided into two kinds, 
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This machine is sold to he worked 
either by a bellows or by a small hand 
pump, 

(t) In Fig. 17S is illustrated a form 
of rotaiy-pump testing machine. Tins 
has a pot to receive the smoke-pro- 
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viz. those that have the an- driven 
through as a blast by pump or bellows, 
and those that have the air pass 
through as a current induced by a 
rotary blower. 

(o) For testing without a machine 
there are appliances or “testers" to 
pioduoB smoke and smell, like the 
“Eookst," Fig. 179; and chemical 
testers which create an odouronly. The 
rocket (which is quite stationary when 
in use) is a kind of firework which, after 
having its touch-paper end ignited, 
quickly sends fortli a gieat volume of 
strong-smelling smoke. In use it may 
be applied to tho end of 
a pipe in an iuspeoUoii 
chamtor, or tlie water 
may he soaked out of a 
gully-ti'ap, or w.c. trap, 
and the rodjot he iuserted 
here. Before it is lighted 
it must he wrapped round 
thickly with iiig (or clay 
could he used), so that on 
inserting the lighted* end ' 
of the rocket the space 
around, between the 
rocket and the pipe, is 
quite filled In other 
words the rocket with its 
wrapping of rag or clay 
acts as a soundly fitting-plug to the 
pipe. The rocket then discharges 
its smoke without loss, and the dis- 
ohargo causes a slight pressure in the 
dramage system, which is desu-able. 

(a) Fig. 180 illustrates Kemp's 
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Chemical Tester, a tester thaX probably 
has more use than any other. The 
miter line uaed large numbers and con- 
eidere it veiy convenient and effectual. 



Fig. 180. 


One great advantage is that tliere can 
be no escape of odour except at faulty 
points. The openitor is at no risk of 
getting his sense of smell blunted 
when handling the tester or putting 
it to work. The writer does not know 
what material the tester is charged 
with, but the resulting smell when it 
does oomo, is the pungent unmis- 
takable odour of acetylene. 

The operation of this tester has 
already boon described, but it may be 
explained that in the loose cap of the 
tester tliere is a coil of fine twine one 
" end«of which is attached to the cap, 
the other to the body. The cap is 
held in the hand (or tied to some- 
thing) wlnlo the body is dropped into 
the w.o. trap and immediately washed 
through the trap with a pail of water, 
preferably hot. This wetting, witlim 
about a minute, causes a gummed strap 
to give way, and the tester then pre- 
cipitates its contents. Although the 
tester is only about 2 in. long, it yields 
an odom- that will extend a great 
distance, and last qui te 2 hours . After 


about half-an-hour (or less) the tester, 
or its remains, can be drawn back 
through the w.c. trap by means of 
the attached string and a glance will 



Fig 182. 


show if it lias acted pi operly. Tins is 
the purpose of the string, it enabling 
the operator to see whether the 
absence of sineU is due to the perfect 
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condition of tlie sanitary system, or 
to an imperfect tester. 

(d) Pig. 181 is another tester of the 
kind, called the “Spring-go.” This 
illustration serves to show ho\v such 
testers act shortly after being wetted. 
The uecessai’y string is also shown. 


open-ended round pipes. For traps 
and awkward places the bag-stopper is 
used. This, as will be been, IS a rubber 
hag, that when uninflated, can be 
inserted almost anywhere, after which 
the air-pump fills it and stops the 
pipe or passage it is in. Fig. 184 is a 


FlO 183. 
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Drain Stoppers. — With practi- 
cally all smoke tests, conducted with 
machines, also with water tests, one 
or more dram-stoppers are needed. 
Tlrere are two representative kinds, one 
being an expanding circular stopper, as 
Fig. 182, while the other is termed a 
“ bag-stopper," as Fig. 183. The 
former consists of two metal discs with 
a rubber collar between the edges (see 
also Fig. 182), the size of the rubber 
collar admitting of its easily entering 
the pipe when the discs are apart, hut 
being compressed out nearly an mch, 
when the disos are drawn together by 
the compi-ession screw. This makes a 
sound stopper, hut is only suited for 


circular stopper -with its centre part so 
made that the hose of a smoke machine 
con be attached and the smoke blown 
through (see also Fig. 177). 
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Drawing, 

IN INK AND COLOURS. 


(Sec also Art Enamelling, OAinsRA 
LGOIDA, CAltERA ObsOHRA, ■! 

CoPYiNa, Etohing, Paints, 
Pottery, etc.) 


Drawing Paper. — The following 
table contains the dimensions of English 
drawing-paper : — 

Inches, inches. 


Demy . 

Medium 

Royal 

Imperial . 

Elephant 

Oolumhier 

Atlas 

Double Elephant 
Antiquarian . 
Emperor 


20 by 16i 

22 

1 } 

17 

24 

3 ) 

19J 

31 

] } 

22 

27 


23 

34 

»> 

23 

33 

} } 

26 

40 

3 3 

27 

53 

33 

31 

68 

3 3 

48 


Reeves state that drawing paper 
should not be kept damp too long a 
time (as, for instance, a sketoh-block 
in a tin cose with other wet sheets), 
as the size, with which the paper is 
prepared, being an organic matter, 
will perish, due to a minute fungoid 
growth. Care must also be used in 
storing jiapor in a positively diy place 
when near the sea, otherwise defects 
may arise that will not show until the 
artist's work is commenced. Drawing 
papers, even the best quahties are 
made in three or four thioknesses and 
with tliree surfaces, viz. hot pressed 
or smooth, not hot pressed (natural 
surface), and rough. The groin of a 
""heavy paper is always coarser than 
that of a light paper. There ai'e also 
papers made expressly for crayon or 
pastel work. 

For making detail drawings a less 
expensive paper is used, termed “ oar- 
tndge ” ; this answers for line draw- 
ings, but it will not take colours or 
tints BO weU. A good quality, however, 
called ‘ ‘ cartridge for brush-work ” can 
be obtained. Continuous cartridge 
paper is also much used for full-sized 
mechanioal details, and some other 


purposes. It is made uniformly 53 
in. wide, and may be had of any length 
by the yard, up to 300 yards. 

For plans of considerable size, 
mounted paper is used, or oeoasionally 
the drawings are afterwards mounted 
on canvas or Imen. 

For amaU black and white drawings, 
such as are made in great numbers 
for magazines and trade jornmals, a 
“board” is made in many sizes. 
These are a moderately tliiu cardboard 
with pure white smooth surface and 
are very convenient. For anytluug 
up to 12 in. the writer much prefem 
them to paper. Pads of drawing paper 
in many sizes can be obtained for 
sketching, and, for outdoor work, in 
pencil, ink or colours, are particularly 
useful. 

Mounting Drawings or Paper 
on Linen. — The huen or calico is 
first stretched by tacking it tightly on 
a frame or board. It is then tho- 
roughly coatod ivith strong size, and 
left until nearly dry. The sheet of 
paper to be mounted requires to be 
well covered with paste , this vnll be 
best if done t\vice, loovmg the first 
coat about ten minutes to soak into 
the paper. After applying the second 
coat place the paper on the linen, and 
dab it all over with a clean cloth. 
Cut off when thoroughly dry. (And 
see Comso.) , 

Fastening Paper on a Draw- 
ing Board. — The stretched irregular 
edges of the sheet of paper are out off 
against a flat ruler, squaring it at the 
same time. The sheet of paper is laid 
upon the board the reverse side upwards 
to that upon which the drawing is to 
be made. It is then damped over, 
fiist by passing a moist clean sponge, 
or wide brueh, round the cdffes of the 
paper about a inch and a half on, and 
afterwards thoroughly damping the 
whole surface except the edges . Other 
plans of damping answer equally well ; 
it is only necessary to observe that 
the edges of the paper should not he 
quite so damp as the other part of the 
surface. After the paper is thoroughly 
damped, it is left until the wet gloss 
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entirely disappears ; it ifl then turned 
over and put in its position on the 
board. Aoout half an mch of the 
edge of the papei' is then turned up 
against a flat ruler, and a glue-brush 
with hot glue is j^a-ased between the 
turned-up edge and the board ; the 
ruler is then drawn over the glued 
edge and pressed along. If upon re- 
moving the ruler the paper is found 
nob to be thorouglily close, a paper- 
knife or similar article parsed over it 
will secure perfect contact. The next 
adjQiniwj eclr/e must be treated in like 
manner, and so on each consecutive 
edge, until all be seemed. The con- 
traction 6f the paper in drying should 
leave the surface stretched quite flat. 

Cutting Pencils. — If the point 
ita intended for sketching, it is cut 
equally from all aides, to produce a 
perfectly acute cone. If this be used 
for line drawing, the tip will be easily 
broken, or otherwise it soon wears 
tluok ; thus, it is much better for line 
drawing to have a thin flat point. 
The general manner of proceeding is, 
first, to out the pencil, from two sides 
only, with a long slope, so as to pro- 
duce a kind of ohiael-end, and after- 
wards to cut the other sides away only 
sufficient to be able to round the first 
edge a little. A point cut in the 
manner described may be kept in good 
ordor for some time by pointing the 
lead upon a small piece of fine saud- 
stone or fine glass-paper ; this will be 
leas trouble than the continual appli- 
cation of the knife, which is always 
liable to break the extreme edge. 

A most useful pencil for indoor 
work is that with a hexagonal wood 
handle, and metal top, wliich takes 
loose stick leads. To sharpen this, 
a atrip of fine glass or emery paper 
mounted on a card or slip of wood, 
excels all other methods, for by no 
other means can so long and good 
a point be mode. The emery paper is 
laid down and the pencil rubbed on 
it. 

Erasing Errors. — To erase lead- 
pencil marks, rubber answers perfectly. 
What is found best for this purpose 


IS the comparatively new composition 
rubber (made in red and white) which 
is soft and slightly “crumbly.” It 
can be obtained of all good artists’ ma- 
terials warehouses ; this besides being 
a powerful eraser, has the quality of 
keeping clean, as it frets away with the 
friction of rubbmg, and presents a con- 
tinually renewed surface to the dmw- 
ing ; the wom-off particles produce a 
kmd of crumb easily swept away. 
This rubber is also useful for cleaning 
off drawings, as it will remove any or- 
dinary stain. 

For erasing ink lines, the point of a 
penknife or erasing knife is commonly 
used. A much better means is to em- 
ploy a piece of fine glass-paper, folded 
several times, until it presents a round 
edge ; this leaves the surface of the 
paper lu much better order to draw 
upon than when erasures are made by 
akuife. Fme size applied with a brush 
will be found convenient to prevent 
colour running. For reproduction 
work, in publications, editors are 
divided as to whether errors in ink 
shall be erased, or whether they shall 
be marked out with Chinese white. 
The latter was the rule at one time, 
but not always so now, In working 
for publishers this should be ascer- 
tained. 

To produce finished drawings, it is 
necessary that no portion should be 
erased, otherwise the colour applied 
will be unequal in lone ; thus, when 
highly-finished mechanical drawings 
are required, it la usual to draw an 
original and to copy it, as mistakes are 
almost certain to occur in delineating 
any new machine. "Where sufficient^ 
time cannot be given to draw and copy, 
a very good way is to take the surface 
off the paper with fine glass-paper be- 
fore commencing the drawing ; if this 
be done, the colour will flow equally 
over any erasure it may be necessary 
to make afterwards. 

Where ink lines are a little over the 
intended mark, and it is difficult to 
erase them without disfiguring other 
portions of the drawing, a little Chinese 
white orllake-wlute, mixed rather dry, 
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may be applied with a fine sable brush ; between the thumb and first and second 
this will render a small defect much fingers, the knuckles being bent, so 
less perceptible than by erasure, that it may be held at right angles with 

Whenever the surface of the paper the length of the hand. The handle 
isroughenedby using the erasing knife, should uioline only a very little — say 
it should be rubbed down with some 10°. The ink generally used is Indian 
hard and perfectly clean rounded in- ink, rubbed up fresh every day upon a 
strunaent. clean palette. It should he mode- 

Buying Drawing Instru- rately thick, so that the pen when 
ments.— Persons with limited means slightly shaken will retain it a fifth of 
will find it better to procure good in- an inch up the nibs. There are, how- 
struments separately of a respectable ever, numbers of reliable fluid inks 
maker, Stanley or Harling for instance, ready made, some for brush work, some 
as they may be able to afford them, for pen. The writer uses Reeves '“Fixed 
than to pui'cliase a complete set of in- Indian Ink,” and is satisfied with it, 
/en'or instruments in a case. With an It admits of water or colour being 
idea of economy, some will purchase washed over it without running. The 
second-hand instruments, which gene- pen is filled by means of a tpiiU mb or 
rally leads to disappointment, from tho small camel-hair brush. The edge 
fact that inferior instruments are used to direct the pen should in 
manufactured on a large scale pur- no instance he of less than one six- 
posely to he sold as second-hand to teenth of an inch in thiokness ; a four- 
purchasers, principally from the couu- teanth of an inch is perhaps tho best, 
try, who are frequently both unao- If the edge bo very thin, it is almost 
quainted with the workmansliip of the impossible to prevent the ink escapmg 
instruments and with the system prao- upon it, with the gi'eat risk of its get- 
tised. ting on to the drawing. Before put- 

inferior instruments will never wear ting the pen away, it should he care- 
satisfaotorOy, whereas those well made fully wiped between the nibs by draw- 
improve by use, and attain a peculiar ing a piece of folded paper, linen, or 
working smoothness . Theextraeoetof soft linen i»g, through them until they 
purchasing the case and the nearly use- are diy and clean, 
less rules, would, m many instances Tehting the Accuracy of a 
he equal to the differeiioo between a Straight-edge.— Ijay the straight- 
good and an inferior set of instruments edge upon a stretched sheet of paper, 
without the ease. Instruments may placing weights upon it to hold it 
he carefully preserved by merely rod- firmly ; then draw a line against the 
ing them up m a piece of wash leather, edge with a needle in a holder, or a 
leaving space between them that they very fine hard peued, held constantly 
may not rub each other ; or, what is vertical, or at one angle to the paper, 
better, having some loops sown on the being careful to use os slight pressure 
• leathjr to sbp each instrument sepa- as possible. If the straight-edge be 
rately under. then turned over to the reverse side of 

Drawing Board. — The qualities the line, and a secondlinebo produced 
a good drawing board should possess in a similar manner to the fii-st at 
are • an equal surface, which should be about the twentieth of an inch distance 
very slightly rounded from the edges from it, any inequahties in the edge 
to the centre, in order that the draw- will appear by the differences of the 
ing paper when stretched upon it may distances in various parts of the linos, 
present a solid surface , and the edges which may be measured by spring 
perfectly straight, and at right angles dividers. 

to each other. Another method wiU be found to 

Dsing a Drawing Ben. — It answer well if three straight-edges are 
should be held very nearly upright, '■ at hand ; this method is used in mak- 
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ing tlie straigbt-odge. Two strajght- 
edgea are laid together upon a flat 
aurfiioe, and the meotiiig edges ai-e 
examined to sea if they touch in all 
parte, reversing them in every possible 
way If these two appear perfect, a 
third straight-edge is applied to each 
of the edges already tested, and if they 
touoli it m all parts the edges are all 
perfect. It may be observed that the 
fii-st two examined, although they 
touch perfectly, may be regular curves ; 
but if BO, the third edge applied will 
detect the curvature. 

Using' the Plain Parallel 
Rule. — One of the rules is pressed 
down fli'mly with the fingers, while 
the other is moved hy the centre stud 
to the distances at which paruBel lines 
are requii'ed. Should the bare not ex- 
tend a sufficient distance for a re- 
quired parallel lino, one rule is held 
fe'mly, and the other is shifted, alter- 
nately, until the distance is reached. 

Using Dividers or Com- 
passes. — It is considered best to 
place the forefinger upon the hood, and 
to move the legs witli the second finger 
and thumb. In dividing distances into 
equal parts, it is best to hold the di- 
viders as much as possible by the head 
joint, after they are set to the required 
dimensions ; as by touching the legs 
they are liable to chauge, if the joint 
moves softly as it should. In dividing 
a hne, it is better to move the dividers 
alternately above and below the line 
from each pomt of division, than to 
roll them over continually in one 
direction, as it saves the shifting of 
the fingers on the head of the dividers. 
In taking off distances with dividers, 
it is always better, first to open them 
a little too wide, and afterwards close 
them to the point required, than to set 
them by opening, 

Pencilling. — If a drawing could 
he at once placed to the heat advantage 
on the paper, and surely made with- 
out mistake and with all its lines 
correctly limited when first drawn, it 
might he made in ink directly on the 
blank paper. To avoid the errors in- 
evitable in the first copy of any pro- 


duction, even when made by those 
most practised, drawings are first pen- 
cilled and then inked. The whole 
theory of pencilling, then, is to lay out 
correct tracks on which the pen is to 
move, leaving the mmd, during the 
iukmg, free from all thought of ac- 
curacy of the construction, that it 
may hegiven to excelleneein execution. 
Therefore, the whole of the pencil- 
construction should be most accurately 
made in the finest faint lines with a 
moderately hard penoQ. 

Piidsliiiig a Drawing. — 
While “ Pmisli a drawing without any 
error or defect,” should he the 
draughtsman’s host motto, he should 
never be in haste to reject a damaged 
drawing, hut should exercise hia in- 
genuity to see how for injuries done 
to it may be remedied. “Never lose 
a drawing once begun,” should be his 
second motto ; and since prevention is 
easier and better than cure, let him 
always work calmly, inspect all instru- 
ments, hands, and sleeves, that may 
touch a drawing, before oommeuoiug 
an operation ; let the paper, instru- 
ments, and person be kept clean, and 
when considerable time is to be spent 
upon a portion of the paper, let the 
remainder be covered with waste paper, 
pasted to one edge of the heard 

For the final cleaning of the draw- 
mg, stale hi ead, or soft rubber, is good ; 
but, aside from the oarelessuess of over 
allowing a drawing to get very chrtyi 
any fine drawing wiU he injured, more 
or less, by any means of removing a 
considerable quantity of dirt from it. 

Another excellent means of prevent- 
ing injuries, which should he adopted „ 
when the drawing is worked upon 
only at intervals, is to enclose the 
board, when not in use, in a hag of 
enamelled cloth or other fine mate- 
rial. 

Lettering. — The title to a draw- 
ing should answer distinctly the four 
questions — What, Who, Where, and 
Whm — What, includmg the use and 
scale i Who, both as to designer or in- 
ventor, and draughtsman ; Where, both 
as to the place, institution, or office 
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where the drawing was made, and the ^ 
locality of the object drawn ; and j 
Wlieni the date of execution. 

If the di’awing is perfectly symme- I 
ti’ical, its title should have the same 1 
axis of byniTiiGtry as the drawing. • 
If the drawing is unaymmetrical, the | 
title may be at either of the lower * 
corners. 

These piinciples do not apply to 
horizontal views, as maps of surveys, 
when the title may be wherever the 
shape of the plot affords the best 
place. 

One quite essential element of beauty 
in a title is its arrangement, or the 
forrti of its ouUine as a whole. It 
should emhi'ace such variations in the 
length of its Ime of letters that the 
curve formed by joining the extremi- 
ties of those lines would bo a simple 
and graceful one, having also a marked 
variety of form. Also the greatest 
length of the title should generally be 
horizontal ; or its proportions, as a I 
whole, like those of the border of the 
drawing. 

When the occupation of the paper 
affords only narrow blank spaces lying 
lengthwise of the paper, the title looks 
well mostly on a single line at the 
bottom, the principal words being m 
the middle, and the suboidiuate ones 
at the two sides. 

Moreover, horizontal lines should 
prevail m the direction of the lines of 
words in the title, Indeed, the title 
may he arranged wholly on horizontal 
lines with good effect, though an arched 
or how-shaped curve for the principal 
words may be adopted when the di'aw- 
•ing iacludes some conspicuous archmg 
lines. 

The size of the title sliould be appro- 
priate to that of the drawing. In par- 
ticular, the rule has been proposed 
that the height of the largest letters 
in the title should not exceed three- 
hundredths of the shorter side of the 
border. Also, the relative size of the 
different portions of the title should 
correspond to their relative importance, 
the name of the object and its inventor 
being largest, and that of the draughts- 


man, liis location, and the date of his 
work being considerably smaller. 

Geometrical drawings are most ap- 
propriately lettered with geometneal 
letters, which, when neatly made, 
always look well. Any letters, how- 
ever, havmgany kind of sharply-defined 
and precise form, as German text, are 
not inappropnate to a geometrical 
drawing ; hutvaguelyformed “rustic” 
or other fi’eehand letters are in had 
taste on such di’a wings, 

Lettei's should con’espoud in con- 
spicuousness or body of colour with 
the rest of the drawing, not being 
obti'usive from great heaviness of 
solid black outline, nor unobservable 
from excessive faintness. Also, violent 
contrasts of heaviness among neigh- 
bouring portions of the title should 
be avoided ; though there may bo a 
gradual change, both of intensity and 
size, from the most to the least impor- 
tant words of the title. 

This should, first of all, not exceed 
in elaborateness the draughtsman’s 
abihty to execute it with perfect neat- 
tess and cleamess. Then it should 
agree with the character of the draw- 
ing. Plain and simple letters look 
best on a similar drawing, while a 
complicated and highly-finished draw- 
ing may leceivo letters of more orna- 
mental character. 

Borders. — For line d^a^vings, the 
border should be a geometneal design, 
in lines, with curved or angular cor- 
ners, or With combinations of straight 
or curved lines, forming geometrical 
comer-pieces. These holders may 
vary in complexity from a rectangular 
border in single lines to borders which, 
though geometrical, may be elaborate 
and elegant. Thus : a plate of varie- 
ties of straight horizontal lines may 
have a plain rectangular border ; one 
including oblique Unes may include 
ohhque hnes in the border, eithei as 
a little tuft in each corner, a truncated 
comer, or a square set diagonally, etc 
Plates embracing curve lines may have 
quarter-circle borders, either convex 
or concave inwards — of which the 
former have most decision. Such 
2 I 2 
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plates may also Imre little circles for 
coraer-pieoes. Borders may sometimes 
conform in a pleasing manner to the 
general outline of a drawmg. Thus, 
an arched bridge may have a semi-oval 
upper border and a square-cornered 
border at the base of the drawing ; 
and an ornamental devioe may crown 
the summit of the border. 

When the drawing is a shaded one, 
containing, therefore, some free-hand 
work, the border may be partly free- 
hand also ; but should still he largely 
geometrical in its design, and should 
represent a real border of substantial 
materials, corresponding to the subject 
of the drawing. Thus, the mouldings 
and ornaments should represent orna- 
mental metallio castings, carvings in 
wood, mouldings in plaster, or scrolls 
and leaves of rolled metal j but gar- 
lands, tassels, and tendrils, etc., should 
not be mtroduoed 

The border to a goometrioal drawing 
should be like the drawing itself in 
being executed with the drawing pen 
and brush, as well as with the mapping 
pen. Erae-hand pen borders, repre- 
senting the products of the soil, with 
oomuoopios, little peu aketohes of 
scenery, or similar agricultural or 
landscape devices, worked in as corner- 
pieces, are more appropriate on topo- 
graphical drawings. 

As to colour, primary colours should 
not be largely inti'oduoed into tbe 
border ; first, since they, when obtru- 
sive, are adapted to ruder or less im- 
pressible tastes than the secondaiy 
hues, shades, and tints, which are more 
gratifying to delicate tastes ; and 
secondly, from the impertinent con- 
spicuousnesB which they may give to 
the border. 

Drawings which are shaded only in 
sepia or ink, or any dark neutral tint, 
may have the border done m the same 
or in a dark complementary colour. 
Tinted ink drawings are best finished 
with a plain ink border. 

Indian Ink is used for producing 
the finished lines of all kinds of geo- 
metrical di'awing. Being free from 
acid, it does not injure or corrode the 


steel pomts of the instruments. The 
genuine ink, as it is imported from 
China, vanes considerably in quality, 
and tliat which answers best for line 
drawing will wash up the least when 
other colours are passed over it. This 
quality is ascertained in the trade, but 
not with perfect certainty, by breakmg 
off a small portion. If it be of the 
right quality it will show, when broken, 
a very bright and almost prismatio- 
eoloured fracture. Indian ink should 
be used immediately after it is mixed ; 
if re-disaolved it becomes cloudy and 
irregular in tone, but with every oare, 
it v^l still wash up more or less. 

Colours. — For colouring drawings, 
the most soluble, brilliant, and trans- 
parent water colours are used ; this 
partioularly applies to plans and sec- 
tions. The colour is not so much 
intended to represent that of the mate- 
rial to be used in the construction, as 
to clearly distinguish one material 
from another employed on the same 
work. 

The following table shows the 
colours mostly employed by the pro- 
fession : — 

Carmine or Crimson i For brickwork In plan or 

I.ako . . . . ( aectton tubs executcrl 
I Fllntworfc, lead, or parte 
PmsBlnn Bine . .1 of brickwork lobe re- 
1 moved by alterations. 
Venetian Red , . Bnckwork In elevation, 

Violet Carmine . Granite. 

Raw Sienna . . , Kngliah tlmbcr(notoak). 

Burnt Sienna . . Onk, teak. 

Indian Yellow , , Fir timber, 

Indian Red . . . Mahogany 

Sepia Concrete works, stone. 

Burnt Umber . . Clay, earth. 

Payne's Grey . . |Oaad™,roughvweugbt^ 

Darlc CudmUim . . Gun metal. 

{^amlioge . . . Brass. 

Indigo .... Wrought Iron (bright). 

steel, bright. 

Hooker's Green . . Meadow land. 

Cohalt Blue. . . Sky effects. 

And some few others ocoaslonally for special 
purposes 

i 

In colouring plans of estates, the 
I colours that appear natural are mostly 
' adopted, and may be produced by 
combining the above. Elevations and 
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perspective drawings are also repre- 
sented in natural colours, the primitive 
colours being mixed and varied by the 
judgment of the draughtsman, who, 
to produce the best effects, must be in 
some degree an artist. 

Care should be taken in making an 
elaborate drawing, which is to receive 
colour, that the hand at no time rests 
upon the surface of the paper, as it is 
found to leave a greasiness difficult to 
remove, A piece of paper placed under 
the hand and if the square is not very 
clean, under that also, will prevent 
this. Should the colours, from ony 
cause, work greasily, a little prepared 
ox-gaU may be dissolved in the water 
with which the colours are mixed, aud 
will causa them to work freely. 

Shading-. — For shading, camel or 
sable hah- brushes, called ‘ ‘ softeners,” 
are generally used ; these have a brush 
at each end of the handle, one being 
much larger tlian the other. The 
manner of using the softener for 
shading, is to fill the smaller brush 
with colour, and to thoroughly moisten 
the larger one with water ; the oolour 
is then laid upon the drawing with the 
smaller brush, to repiesent the dark 
portion of the shade, and immediately 
after, while the colour is quite moist, 
the brush that is moistened with water 
is drawn down the edge intended to 
he sliaded off ; this brush is then iviped 
upon a cloth and drawn down the 
outer moist edge to remove the surplus 
water, which wUl leave the shade per- 
fectly soft. 

If very dark shades are required, 
this has to be repeated when the first 
' is qwite dry. 

To tint large surfaces, a large camel- 
hair brush is used, termed a ‘ ‘ wash- 
brush.” The manner of proceeding is, 
first, to tilt the drawing, r£ praoticabie, 
and commence by putting the colour 
on from the upper left-hand comer of 
the surface, taking short strokes the 
width of the brush along the top edge 
of the space to be coloured, immedi- 
ately following with another hue of 
similar strokes into the moist edge of 
the first line, aud so on as far as re- 


quired, removing the last surplus 
colour with a nearly dry brush. The 
theory of the above is, that you may 
perfectly unite wet colour to a moist 
edge, although you cannot to a diy 
edge without showing the juncture. 
For tinting surfaces, it is well always to 
mix more than sufficient oulom- at first 

Colouring Tracings. — It is al- 
ways best to colour tracings on the 
back, as the ink Imes are liable to be 
obliterated when the colour is apphed. 
Mix the colours very dark, so that they 
may appear of proper depth on the 
other side. If ink or colour does not 
run frfeely on tracing cloth, mix both 
with a little ox-gall. 

Cutting Stencil-Plates. — The 
perforations are made through the 
metal, either by engraving, by etching 
with nitric acid diluted with about 
onc-third water, or, what is better, by 
liioth methods combined. If engraving 
only IS employed, the force necessarily 
applied to the graver wiU sometames 
stretch the plate i^nequally, whereas 
by etching alone, the edges of the per- 
forations are left rough, and the comers 
imperfect ; but if the line be lightly 
etched, and afterwards oleai-ed with 
the graver, it may bo rendered perfect 
without any risk of cockling the plate. 
If the back of the plate is smeared 
with a little oil, the cuttings will oome 
out clean. A good ground for the 
etcliing of these plates is made by rub- 
bing on them, slightly heated over a 
spirit-lamp, a cake of heel-ball. 

Copper is much better than brass 
for stencil-plates ; the metal being 
softer, it lies closer to the paper upon 
receiving the pi essure of the stencilling 
brush. This close contact is a very 
important oonsideration, as it prevents 
the hairs of the brush from getting 
under the plate, and producing rough 
edges. 

There is a material known as stencil 
or Aorw paper, that serves excellently 
for stencilB that will be used but a 
limited number of times. 

Plain stencil alphabets will not be 
necessary to a di-aughtaman, if he is a 
good writer, as they wiU only save him 
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a little time. A greater saving may be 
effected by the uae of words which are 
constantly recm’dng ; aa ground plan, 
front elevation, section ; or of interiors, 
as drawing-room, kitolian. 

For railway or public works, head- 
ingB of plans may be cut in suitable 
character and style , also words which 
are frequently repeated on any par- 
ticular works, as the name and address 
of the architect or engineer. 

Besides letters and words, there are 
many devicaa by the uae of which a 
superior effect may be produced, and 
much time saved ; of these may he 
mentioned, north points, plates for the 
representation of surface of country, as 
plantation, wood, or marsh, comers 
and borders for finished plans, and 
many other devices. 

TJsmg’ Stencil Plates. — The 
brush requu-es to be squarely and 
equally out, and to be keiit moderately 
clean. If Indian ink is used, the 
largest surface of the cake should be 
taken to rub the moist brush upon, to 
get it equally diffused and softeued 
with colour. A cheap kind of ink is 
sold with atenoil plates, which answers 
better than Indian ink, as it runs less 
upon the drawing and presents a larger 
surface to the brush. 

After the plate has bean in use some 
time, the fine lines and corneis become 
clogged with ink, whioh may easily he 
removed by soaking the plate a short 
time m warm water, and afterwards 
lightly brushing it upon a flat surface 
until quite clean It must be parti- 
cularly observed that a cloth should at 
no time be applied to the plate either 
to clean or to wipe it, os this would 
be almost certain to catch in some of 
the porf oi-ationa, and probably spoil the 
plate 

If the plate by improper use becomes 
cockled, it may be flattened, if laid 
upon a hard flat surface, by drawing a 
oyhndrioal piece of metal, as for in- 
stance, the plain part of the stem of 
a poker, firmly across it severol times 
on each side of the plate. 

In using the stenoil plate, hold it 
fo'mly to the drawing by 07 ie edge only. 


in no instance allowing the fingers to 
cross to the opposite edge. The general 
method is, to place the fingeis of the 
left hand along the, bottom edge. 
When the hi usli is diffused with ink, 
BO that it IB just moist, lightly brush 
it upon a book-oover or pad, so os to 
free the points of any excess of colour. 
In applymg the brush to the plate, it 
should he held quite upnght, and 
moved, not too quickly, in small circles 
using a constant, equal pressure, as 
hght as appears ueoesaaiy. The sten- 
cilling should be commenced at one 
end of the plate and proceeded with 
gradually to the other, moving onwards 
as the perforations appear filled with 
colour, being particularly careful not 
to shift the fingers placed upon the 
plate during the operation. If the 
plate is very long, after eaoh word the 
fingers may bs shifted, if the plate be 
held down during the time firmly by 
the other hand. SIhould there not bo 
qmte sufficient ink in the brush to 
oomplste the device, the plate may be 
breathed upon, whioh will moisten the 
ink attached to the plate. If, after 
the plate is removed, the device appears 
light m parts, the plate may bo repmoed 
and the defects remedied, it very great 
core be taken to observe that the 
previous stencilling perfectly covers 
the perforations. 

In steneilling words or numbers 
with the separate letters of the alpha- 
bet, diaw a line where the bottoms of 
the letters are intended to oome, take 
the separate letters as requu-ed and 
place them upon the line, so that the 
line just appears in the perforations. 
That the letters may be upright, *it is 
best that the next letter on the slip 
used should also allow the line to 
appear in it. The required distance 
of the letters apart must be judged of 
by the eye, a pencil mark being mode, 
after each letter is completed, to appear 
in the perforation on the near side of 
the next letter to he stencilled. 

With care, a stenoil plate will kust 
m constant use for many years ; ivith- 
out care, it is practically spoilt by 
taking the first impression. 
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Removing Dra-wings from 
tlieBoard. — Make a penculinerouiid 
the paper with the T -square at a suf- 
ficient distance to clear the glued edge, 
and to cut the paper with a penknSe, 
guided by a stout ruler. In no instance 
should the edge of the T-squara be 
used to cut by. A piece of hard wood, 
half an inch thick by two inches ivido, 
and about the length of the paper, 
forms a useful rule for the purpose, 
and may be had at small cost. The 
instrument used for cutting olf, in 
any important draughtsman's office, is 
what is termed a stationer'll rule, 
which is a piece of hard wood of 
similar dimensions to that just de- 
scribed, but with the edges covered 
with bi-ass. It is necessary to have 
the edge thick to prevent the point of 
the knife shpping over. Either of the 
above rules will also answer to turn 
the edge of the paper up against whan 
gluing it to the board. 

The Frame for a Drawing is 
to afford a suitable protection to the 
finished drawing, and hence should be 
so subordinate in design and colour as 
not to distract attention from the 
diUiWing. 

For geometrical drawings, a gilt 
frame is, in general, preferable to a 
dark-ooloui'od wooden one. Occasion- 
ally the latter style of frame may be 
appropriate, as m case of a very darkly- 
sharled drawing on tinted paper, or of 
a drawing which very completely fills 
the paper. 

It hardly need he said that a frame 
of plam mouldings is more appropriate 
for a geometrical drawing than is a 
carvnd or stucco-moulded frame. For 
ordinary geometrical drawings, nothing 
is prettier than an Oxford frame of 
light oak, or a plain gold frame. 

Vegetable Parohment is made 
by dipping ordinary paper, for a few 
seconds, mto a solution, containing 
one part water to six sulphuric acid , 
then washing it carefully, to remove 
every trace of acid. 

Making Pencil Drawings In- 
delible.— (a) Lay the writing in a 
shallow dish, and pour slummed milk 


upon it. Any spots not wet at first 
may hove the milk placed upon them 
lightly with a feather, i^eu the 
paper is wet all over with the milk, 
take it up, and let the milk di'am off, 
and remove with the feather the drops 
which collect on the lower edge. Dry 
carefully. 

(4) Prepare water-starch, in the 
manner of the laundress, of such a 
strength as to form a jelly when cold, 
and then apply with a broad camel- 
hair brush, as in varmshmg. 

(c) The same may he done with thin, 
cold ismglass water or size, or rice 
water. 

Mounting Engravings. — 
Strain thin calico on a frame, then 
carefully paste on the engraving so as 
to he free from creases ; afterwards, 
when dry, give two coats of thin size 
(a piece the size of a small nut in a 
small cupful of hot water will be 
strong enough), finally, when dry, 
varnish with whits hard varnish. 

Renewing Manuscripts.— 
Take a hair pencil and wash the part 
that has been effaced with a solution 
of prussiate of potash in water, and 
the writing will again appear if the 
paper has not been destroyed. (And 
see Ink.) 

Uniting Parchment to Paper, 
or Wood. — (a) The surface of the 
parchment must first be moistened 
with alcohol or brandy and pressed 
while still moist upon glue or paste. 
"When two pieces of parohment ai’e to 
be joined, both must be moistened in 
this woy. It is said that the paper 
wiU sooner tear than separate where 
it has been thus fastened together. 

(b) Another way is to put a thin 
piece of paper between the sm'faces of 
parchment, and apply the paste. This 
forms a firm joint, and can with diffi- 
culty be separated. Glue and flour 
paste are best adapted for umtiug sur- 
faces of parchment. 

Tracing Paper. — (a) Wash very 
thin paper with a mixture of ' Spirits 
of tuipeutme, 6 , rosin, 1 , boiled nut 
oil, 1, parts by weight, applied with 
a soft sponge. 
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(6) Brush orer one side of a good, 
thin, unsized paper with a varnish 
made of equal parts of Canada halaatu 
and turpentine. If required to take 
water colour, it must be washed over 
with ox-gall and dried before being 
used. 

(o) Open a quire of double-crown 
tissue paper, and brush the first sheet 
with a mixture of mastic varnish and 
oil of turpeutiue, equal parts ; proceed 
with each sheet similarly, and dry 
them on linea by hanging them up 
singly. As the process goes on, the 
undei sheets absorb a portion of the 
varnish, and require less tlian if single 
sheets wore brushed sepai'atoly. 

(d) Any kind of opaque drawing 
paper in ordinary use may bo employed 
fur this purpose, stratolied in the usual 
way over the draiving to bo copied or 
traced. Then, by the aid of a cotton 
pad, the paper is soaked with perfectly 
pure benzine. The pad causes the 
benzine to enter the pores of the paper, 
rendering the latter more transparent 
than the finest tracing paper, Tlie 
moat delicate lines and tints show 
through the paper so treated, and may 
be copied with the greatest ease, for 
pencil, Indian ink, or water-coloura 
take equally weU on the benzinised 
surface. The paper is neither creased 
nor torn, remaining whole and supple. 
Indeed, pencil marks and water-colour 
tinting last better upon paper treated 
m this way than on any other kind of 
tracing paper, the former being rather 
difficult to remove by rubber. When 
large drawings are to be dealt with, 
the benzine treatment is only applied 
in parts at a time, thus keeping pace 
with the rapidity of the advancement 
of the work. When the copy is com- 
pleted, the benziue rapidly evaporates 
and the paper resumes its original 
white and opaque appearance without 
betraying the faintest trace of the 
benzine. If it is desired to fix lead- 
pencil marks on ordinary drawing or 
troomg paper, this may be done by wet- 
ting it with mUk and drying in the air. 

Transfer Paper is made by rub- 
bing wlute paper with a composition 


consisting of 2 oz, of tallow, J oz. pow- 
dered black-lead, J pmt of huseed-oil, 
and suffioient lampblack to make it of 
theoousistency of oieam. These should 
he melted together and rubbed ou the 
paper whilst hot. When dry it will 
be fit for use. (Sec Cakbon Paper 
IN CopriNQ.) 

Copying Drawings to a de- 
duced Scale — Following are 
methods of copying a drawing to a 

scale 1 of the original scale by means 
m 

of an easily-constructed geometrical 
diagram, which may ha found useful 
to meohauioal and architectural 
draughtsmen — at any rate, in the 
absence of proportional compasses. 
Indeed, when m is less than 3, work- 
ing with a diagram is at least as easy 
as working ivith the clumsy instru- 
ment just named, and the results arc 
as accurate, supposing the diagram to 
be oarefuUy ooustruoted 

(a.) In Fig. 186, let A and B ho fixed 
points in a piece of cardboard or tliiok 



drawing paper, and AP, B F, any two 
lines drawn from them and meeting 
in P. Then, if in aU oases A P = 
m . B P, the locus of P is a circle whose 
centre (T) is on A B produced. 

To prove this, dmw PN perpen- 
dicular to AB, or AB produced. Let 
B N = K, N P = ji, and consider the 
length of A B (the lase) as represent- 
ing unity. Then— 

i/** -P (k -b 1)’^ = m'' (y® 4- af) 
fi’om which we derive — 


\ m’ - 1/ (m^ - 1)' 
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This is the equation to a circle, 

E T =: — i and the radius T P = 

- 1 

— i!L_' By giving to m different 

HI? — 1 

™lues, we can calculate the corre" 
spending values of B T and T P. Thusi 

if m = which is the ratio used in 

a/2 

isometric projection, it will he found 
that BT = 2, and TB=2'46. If 
m, = |, BT = 0-8. and TP = 0-07, 
etc. The difference between the short- 
est length, A D, that can be taken on 
the onginal drawing and A H, the 
longest, decreases as we increase m, and 
it is easily shown that the range of the 
mstrumont, in its most simple form, is 
expressed by the formula — 

AH ^i^dli.AD. 

OT — 1 

In practice it is rarely ueces^ry to 
calculate numeiioally the lengths B T 
and TP, for by a simple geometrical 
construction we are enabled to produce 
a diagram to any ratio m, given two 
lines whose lengths are in that ratio. 
Thus, suppose AB to be a suitable 
length for the base, and A P to equal 
m . B P. Bisect the angle A P B by 
the line P D. Then, since, hy Euclid 
VI. 3— 

AD :DB ; ; AP :BP 
.-. AD;DB;: roll, 

which shows that P D is a chord of the 
requii’ed circle. Bisect P D in L, and 
draw L T perpendicular to P D. Evi- 
dently T, since it lies on both L T and 
A H^must be the centre, T P being the 
radius. Describe the circle, and the 
diagram is complete. 

The mode of using the diagram re- 
quires little explanation. A length 
A P, from the original drawing, bemg 
set off with ordinary compasses from 
A, determines the position of tlie point 
P, and we take PB for the correspond- 
ing length in our copy. To prevent 
then- being holed by compass points, A 
and B ought to he protected by horn 
centres. 


For any measurement shorter than 
A D, when it cannot he taken indirectly 
(that is, as the difference between two 
longer measurements), a supplemen- 
tary circle, constructed to a shorter 
base than AB, is required. In the 
diagram. Fig. 186, from A draw any 
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lino, A A = A D, the shortest of the 
measurements ; join H A, and tlirough 
T, B and D draw lines parallel to HA, 
meeting A7t in t, b, and d respectively. 
Then, A i is the new base, and t the 
centre of its circle, of which the radius 
hid. Supposing A B to he of suffi- , 
ciout length, a third circle and base 
can be derived from the second, a 
fourth from the third, and so on j and 
it is easy to see — since the two circles 
11 ) the figure are tangential to the arc 
/DA, described from A as a centre 
with the radius AD — that any 
measurement found on one circle 
cannot be found on any other, and 
therefore that no doubt need occur os 
to which base a measui’ement apphea 
to. When there are hut two circles 
and bases, as in Fig. 186, since A A = 
A D, we have 

AD = ?!i±-i.Aff, 

[ m — 1 

I and 

; ah = 2L±i.ad, 

AH = (’" + ^y.Aff. 

\ni — 1 / 

In practice more than two circles are 
rarely required ; but if wo bad n 
oii'clea, and i and fs wei-e the greatest 
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and least mea.'sm'ameiits withm the 
range of the uistrumonts, then — 



(i) Suppose that the drawing ia to 
bo reduced to throe-fourths, draw a 
straight line AB (Fig. 187) of any 



length. From any point A drop a 
perpendicular A 0 at nght angles to 
AB. Lay off on AC a convenient 
distanoa AD. Then with D as a 
centre and radius of a length of which 
AD is three-fourths tho original 
drawing, cut AB in E, join DE and 
the diagram is oompletad. 

If any dimension E P from the 
original drawing is with compasses 
applied from E along ED, then Fd 
■v^ he the reduced dimension. 

It is not necessary hi practice to 
draw the Ime FG, os, by oscillating 
the point of tho compasses, the point 
of perfect contact will be easily got, 
and will be the required reduction. 
The lines AB and DE may he pro- 
duced in the direction of the dotted 
lines, thereby enabling the draughts- 
man to measure longer distances than 
that for which the diagram was at first 
constructed, should occasion require. 




Dbting and Desiccating. 

(iS'ec also 

EVAPOBATINQ, PEESliUVlNQ, ETO.) 

ALTHOtJOH dl'ying and desiccatmg aro 
terms which have the same meaning, 
viz, the removal of moisture from 
wet or damp goods, yet in trade appli- 
/ cation the drying of goods does not 
uecessarily mean the removal of every 
particle of moisture, whereas desicca- 
tion applies more to processes by which 
snbstancos are dried to the utmost ba- 
tent short of burning them. The 
same kind of appliance may therefore 
serve for either, tliough this is not the 
case always. Drying rooms, with which 
this subject commences, could scaioely 
be considered suitable for desiccating 
goods as ordinarily understood. 

(a) Drying flooms.— The pro- 
cess of (h^hng in rooms prepared for 
this purpose depends on the fact that 
air can and will readily pick up or 
absorb moisture, much as an absorbent 
material will. There is, however, a 
limit to the water-hokling capacity of 
air, and it is necessary in the first 
place to introduce aii- which ia deficient 
in moisture, and then, when it has 
absorbed what it can, to carry it away. 
The drying capacity of air is the dif- 
ference between the moistiue it con- 
tains and the amount required to 
saturate it ; by saturation being meant 
the utmost capacity the air has for 
moisture. When air has taken up all 
the moisture it can, it is said to be 
saturated, and can absorb no more, ^ 
and if by chance it has more th&n it 
can hold, its dew point, the point at 
wbioh air deposits moisture, will mani- 
fest itself. 

A table showing tho moisture capa- 
cities of air at different temperatures 
is here given, and it will be soon tliat 
at high temperatures the vapour held 
is out of relative proportion. For 
instance, a rise of 30° from 80° to 60° 

F. allows of an increase in the water 
held of 3 60 gi’. per foot, but a rise of 
30° from 60° to 90° F. shows an m- 
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croase of 8'39gr. By this it will be 
seen that a great economy and effect- 
iveness is obtained with a high tem- 
peiature, and, roughly, it can be 
computed that the drying capacity of 
the air is doubled with each rise of 27° 
temperature. As a rule 130° F. is 
considered the best temperature for 
ordinary laundry goods, doing no in- 
jury to the goods and proving very 
satisfactory. The temperature may 
fall 30° when the wet clothes are first 
put m, but it gradually rises again aa 
the goods become dry. 


The Quahtmt oe Water that Air 

IS OArABLE OE AbSORBINQ TO 

BECOME Saturated. 


°F. 

Qr 

Foot. 

°F 

Qr. 

Foot. 

°F. 

Qr. 

Foot 

«F. 

Qr 

per 

Cubic 

Foot 

10 

1 

46 


86 

121 

141 

68 

16 

14 

60 


90 


167 

85 

20 

U 

55 

5 

96 

16| 

170 

112i 

26 

14 

60 

“5 

ion 

101 

179 

138 

30 

2i 

65 

04 

105 

22 

188 

166 

32 

a; 

70 

8 

110 

261 

196 

194 

35 

'M 

76 

!)i 

116 

30 

212 

265 

<10 

3 

80 

10} 

130 

42+ 




Note . — The atmosphere, whatever 
its temperatuie is never quite satu- 
rated. Its humidity varies, according 
to the time of year and the weather, 
from 76° to 90° of complete satura- 
tion. 

The successful working of a drying 
room is best obtained by stove-heated 
air, if care is exercised in preventing 
« theaij; reaching too high a temperature. 
Next to this come high-pressure hot 
water and steam, lastly, low-prossiu-e 
hot water. There is no objection to 
the nature of the heat furnished by 
either, but with the last an expensive 
quantity of pipe would be needed to 
keep a free supply of new air con- 
stantly at 130°. In any ease, it is of 
the highest importance that moisture 
be not added to the heated air. There 
must be no vaporising trough wliioh 
provides humidity to the warmed air 


supplied to rooms ; it must be delivered 
into the chamber as dry as possible 
(and it will he very dry if heated from, 
say 50° to 130° without the addition 
of moisture), aud it must not stay long 
there. 

It is of practically no use whatever 
to heat the air of a drying room, if it is 
not allowed or caused to escape as soon 
as it is saturated, or nearly so. in 
other words, full and fi-ee ventilation 
is of vital importance in obtaining 
success. Quite large numbers of in- 
stances have met the writer’s notice in 
which a full degree of heat has been 
! supplied by pipes, but no ventilation. 
In other cases there has been an out- 
let ventilator for the escape of the wet 
air, but, as no inlet was provided, the 
air did not move. In still other cases 
there have been iulets and outlets, yet 
no movement of air, aa the vents were 
merely holes. If the ah' is to move, 
some force must be brought into play 
to impel it. The outlet may be a 
chimney to induce a draught or the air 
may bo extracted by a fan. In case 
of stove heat, if the furnace is a few 
feet below the room the warm air 
duct may create a sufficient velocity to 
the air to make a plain hole act as an 
outlet to the room. This is supposing 
the room stands quite clear of sur- 
rouiidmgs, and will get no down-blow 
or back currents of external air. 

Another detail to ensure effective- 
ness IS to arrange the inlet and outlet 
so that the air will have contact with, 
surround and penetrate every artiole 
tliat is to be dried, and this is best 
done by liaving both inlet and outlet 
at the bottom of the room. Fig. 188 
shows one way of doing this (with 
stove-heated am) by which a uniform 
diffusion of the hot dry air is made 
very certaui, and it seems impossible 
tliat any part of the ohomher can 
escape being affected by the air that 
passes through it. It will bo seen that 
the inlet is by a pipe ooming through 
the floor, and the outlet, which, al- 
though leading away from the top, 
really starts from two or more points 
I near the bottom of the room by the 
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tubes shown. At the iunotion piece 
ub the top is a valve or adjustable 
register, whiob can be opened to start 
the draught m the outlet shaft when 
desired, but at other times it is closed. 



The arrows iu the illustration show 
the direction of the heated air when 
this oeiling register is closed and the 
room IS in normal use. 

Pig, 189 shows the method adopted 
by the writer m heating aud ventilat- 
ing a drying room for wet fibre goods 
used in fine brush making. The mate- 
rial was spread out on wire trays, 



these being placed on very open lattice 
shelves. The available heat was steam 
at SO lb. pressure, and it was found 
that sis rows of 3 in. pipe on each 
side of the room, which was 10 ft., wide 


served well. The pipes were encased 
with partly grated casmgs, the purpose 
of the cases being to ensure that the 
air coming in through the inlet open- 
ings should have close contact with 
the pipes. 

The minimum size of fresh air duct 
and outlet shaft should be one square 
foot area for every 600 cub. ft. of 
space in the room (when empty),* this 
being a room, say 8 ft. each way ; and 
the outlet shaft should be at least 
twice as high as the room, say 16 ft., 
or higher. With a higher shaft a 
smaller area would sufSca. It may 
seem needless to impress on readers 
that the fresh air must be absolutely 
clean, for laundry work at least, and 
for tins purpose it becomes essential to 
filter the air (at the cold inlet) if the 
work is in a populated place. Bveu 
with a very pure, unpolluted country 
atmosphere, a wire-gauze strainer is 
needed to arrest particles of flying 
material and insects. The filtration is 
effected with cotton wool, cheese cloth 
or muslin, and it is very necessary that 
the user quite understand that the 
filter merely arrests impunties and 
holds them, so that the renewal of the 
filtering material must be done at 
regular periods, which are governed by 
the condition of the atmosphere 
Damp, without dirt, will clog the 
pores, which would make it appear 
that the filter had better be on the 
warm air side of the heating chamber, 
but this is never dona. 

When heating a drying room by hot 
water or steam the detail of ventilation 
and air movement must be considered 
differently. One of the chief objects , 
of the heated pipes is to warm the air 
BO as to increase its capacity — its thirst 
— ^for moisture. To warm the goods 
eflectively, and let the air get warmth 
the beat way it can, is working on a 
wrong principle, although it is often 
done. Heat has no capacity for water, 

* These sizes are for drying rooms for wot 
clotUsB, which are about thowettest goods that 
are C) rated in this way. For substances of a 
drier nature, smaller ducts and shufte, with a 
corresponding decrease tn the air supply, may 
be used 
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neither have the walls of the room nor 
the pipes. It is the air and the oir 
only that will rob the clothes or goods 
of moisture , hut its power to do this, 
as already stated, is so very much less 
when the air is cool than when it is 
hot. Effort must be made to warm 
the air, this warmth giving it a dry- 
ness and affinity for water, and this in 
turn being satisfied by the water from 
the goods that require to be dried. 
Heat without ventilation will not dry 
goods. It might convert some of the 
moisture into what might be called 
steam vapour, but unless this was 
carried away it would be redeposited 
on the goods when the temperature 
fell. 

(6) The process of drying depends 
on the foot that heated air wUl absorb 
nioisture as a sponge absorbs water. 
When air has taken up aU the mois- 
ture that it can, it is said to be satu- 
rated, The drying capacity of air is 
the difference between the amount of 
moisture oontainad and that required 
for full saturation. In general terms 
air containing 85 per cent, of moisture 
is called damp ; 66 per cant. , moder- 
ately dry j 60 per cent., dry ; 36 per 
cent., very dry ; and 26 per cent., 
extremely dry. The drying capacity 
of air increases with the temperature, 
a cub. ft. at 30° F absorbing about 
2" 19 gr. of water, while at 130° it 
will take up 42' 6 gr., or about 20 
times as much ; this shows the ad- 
vantage of heating air for drying to a 
moderately high temperature 

For each increase of 27° in the tem- 
perature of the air, its drying capacity 
is doubled ; in other words, the capa- 
city of the drying room can he doubled 
by increasing the temperature of the 
room 27°. For ordinary laundry 
work a temperature of about 180° has 
been found the most satisfactory. 
When wet clothes are first placed in 
the room, the temperature falls from 
20° to 30°, but gradually moves up 
again as the goods become dry. 

The successful construction of a 
drying room depends upon plenty of 
heat and a bountiful supply of fresh 


clean air. In no system of heating are 
the benefits of direct radiant heat more 
manifest than in the drying room ; 
for this purpose the heating surface is 
moat eflective when so placed that 
the direct rays of heat from it wiU 
stnke on at least one side of the 
article to be dried. It is, however, 
of more importance that the air supply 
should be so arranged that in addition 
to being brought in direct contact 
with the heating surface it will also 
penetrate and completely surround 
every article to be dried. A rapid 
moving current of air, say 260 or 
600 ft. per minute, according to the 
articles to be dried, is the most offeo- 
tive. It is for this reason that the 
month of March is the best time for 
out-of-door drying. 

In diying rooms of ordinary steam 
laundries as generally constructed, 
either no provision or one totally in- 
adequate is made for the entrance of 
fresh air ; this, combined with the 
improper arrangement of entrance and 
exit openings, when any are provided, 
results in great waste of heat, likewise 
fuel and prolongation of time for dry- 
ing thot would otherwise not be re- 
quired with a properly constructed 
drying room and loss relative thereto. 
Many, firms manufacturing laundry 
machinery express their ignorance of 
this subject by iHustratiug m their 
catalogues diying rooms with an exit 
at top of room only, with no provision 
for a supply of fresh air. An exit at 
the top of the room is allowable for 
just one object ; that is, to establish 
a draught in the vent ohimney. After 
this hM got weD under way the ceiling 
exit should be closed and the floor exit 
used. With the air entering at the 
floor and with the exit at the ceiling, 
it will move in a straight line from 
the inlet to the outlet and become 
only partly saturated, the result being 
a loss of heat and fuel. With the 
inlet and exit at floor, the air is 
brought in contact with the articles 
to be dried in both the upward and 
downwai'd current and being confined 
longer becomes more fully saturated. 
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From the above it will be seen that 
the two poiuts to be looked after iu 
the construction of a tlrymg room are 
to have sutBcient surface to heat the 
air to a high temperature and to have 
it so arranged that the radiant heat 
will be most effective, that is, so that 
it will atrilce against all of the articles 
to be dried if possible ; to have the 
inlet and mam exit at the floor, of 
ample size and so arranged tliat the 
air will not only become thoioughly 
heated upon entering, hut will pene- 
trate and Bunound the goods to be 
dried. As an auxiliary to the floor 
outlet an entrance into the oliimnoy 
at the ceiling can be made for the 
purpose of estahliahmg a current, the 
enti-ance being provided with a tight 
fitting damper, wluch should be closed 
after starting, as the floor and ceiling 
exit dampers can be made to operate 
together, the object being obvious. 
Drying room closets are generally con- 
structed about 10 ft. Ihgh and, when 
ahdiug racks are used, about 8 ft. ' 
wide, the length varying with the 
amount of work to be done. In hos- 
pital work au allowance of about 1 sq, 
ft. of drying rack for oluldreu, IJ sq. 
ft. for men, and 2 sq. ft. for women 
will generally give satisfactory results. 

Drying rooms in whioh sliding racks 
are used are generally 10 ft. high by 
8 ft. wide or deep, each rook being 
about 7 by 7 and 1 ft, wide, ooutain- 
ing two sets of bars or about 100 sq. 
ft. of surface. From this it will be 
seen that the number of sq. ft. of 
rack surface required divided by 100 
equals the number of lucks ; in other 
words, each rack is sufficient for 100 
children, 66 men, or 60 women. If, 
in place of racks, clothes linea or port- 
able horses are used, the small hos- 
pitals allow 6, 7, and 10 cub, ft, for 
each child, man, and woman respec- 
tively, and one-half tliis amount for 
larger hospitals. Clothes, after proper 
wringing, will weigh from 60 to 100 
per cent, more than when dry, and 
sometimes even more, depending upon 
the goods. In drying, starched 
clothes require 26 per cent, more 


than unstarched ones. Having found 
the number of racks required add 
1 ft. (making an allowance of 6 m iib 
each end) the total will be the length 
of the room, the height being 10 ft. 
and the width 8 ft. Approximately, 
this equals about 100 cub. ft. per 
rock The amount of steam radiation 
required with a proper supply of fresh 
air equals about 1 aq. ft. to 3 cub. ft, 
of space, or about 36 aq, ft. per rack. 
For hot water work allow twice as 
much surface for hke conditions. For 
fresh air supply allow 2 sq. m. per sq. 
ft. of steam surface, and half this 
amount per sq. ft. of hot water sur- 
face. For exit opening allow 60 per 
cent, more, and if the floor of the 
room is perforated with small holes 
for the inlet of fresh air, the above 
inlet areas should be doubled to allow 
for friction. An approximate weight 
per yard of clothes after wringing is 
about as follows ; Flannel skirts, 1 lb, ; 
spreads, 1 lb. ; sheets, ’6 of a lb. ; 
blankets, 1*126 lb. each; shirts, 
about IJ lb. each ; pillow cases, about 
i lb. ; and each towel about lb. 
The weiglit of the water remaining in 
clothes after wnnging is about as fol- 
lows, the weight when dry bemg 1 • 
Flannel, 2J ; calico, 1*8; silk, 1*60; 
and linen, 1*2 lb. Under ordinary 
' oonditioDB the atmosphero is about 
60 per cent, saturated, so that the 
amount of moisture that a cub. ft. of 
air will take up, providing tliat it is 
saturated on leaving the drying room, 
IB equal to the grains of vapour per 
cub. ft, for the temperature to whicli 
the air is heated, as per previous table, 
minus one-half the weight iu grftina 
contained in the air at its en^uco 
temperature. 

A'azimp^c.— Allow that the air enters 
at 60° and is half saturated, and tliat 
it is heated to 130° F and is saturated 
on being released. Saturated aii* at 
60° contains 6*82 gr. of vapour, or 
water, per cub. ft. ; at 130° saturated 
air contains 42*5 gr. If the air on 
entermg at 60° is 60 per cent, satu- 
rated, it will contain 5*82 x '60 = 
2 ’91 gr. Saturated air at 130° con- 
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tains 42 '6 gr. which, less 2 91 gr., is 
equal to 39 • 69 gr. of water that the 
air will take up in passing through 
the drying room. If the air was only 
half saturated on leaving the drying 
room, it would absorb 42 • 6 X • 6 = 
21 ■ 26 — 2" 91 = 18 '34 gr. of water, 
removed per cub. ft. of air. If we 


6 X 20 


= 176-81 sq. ft. 


The height of a drying room chim- 
ney should equal at least four tunes 
the height of the room, or, for a stand- 
ard room, about 40 ft. The velocity 
of the air in the cMmney will average 




have to evapoi-ate 100 sq. ft. of water, 
it will require 100 X 7000 (gr. per lb.) 

39 59 = 17,681 oub. ft. of air 
heated from 60° to 130°, or 70°, the 
air on entering being 60 per cent, 
saturated and fully saturated at exit. 
Under ordinary conditions 1 eq. ft. of 
steam heated surface will heat 6 oub. 



about 300 ft. per min. for ordinary 
conditions, and it wUl invariably be 
found safe to base the area on this 
velocity and by the following formula — 


Area sq. ft. = 


Cub. ft. per min. 
800 



ft. of ah- 100° to 130° per minute, 
depending upon the temperature of 
the air at inlet ; in practice it is safe 
to work on this basis for all ordinary 
drying work. Allowing that the 
above quantity of water is to be 
evaporated in 20 min., the sq, ft. of 
heatmg surface required 


The area of flue required to move 
17,681 cub. ft, in 20 min. is 424 sq. 
in., or an 18 by 24 in. flue (17, 681 
-i- 20 = 884 cub. ft. per min. ; 884 -r 
300 = 2-96 sq. ft. or about 424 sq. 
in.). Another important consideration 
in' the constiuotion of a drying room 
is to secure clean fresh air. This can 
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geuei'ally be accomplished by screening 
the cold ail- supply through cotton 
cloth. As a rule it should be taken 
from the northwestern aide of the 
building. The accompanying figures 
show several arrangements of drying 
rooms, with and without portable or 
sliding horses. Kgs. 190 and 191 show 



plan and elevation respectively from a 
drying room particularly adapted to 
private houses, inasmuch as the flat- 
iron stove heats the drying rooms and 
produces the oiroulallon of air. As 
shown by Fig. 190, in one corner of 
the room is placed a stove used for 
heating irons, being inclosed by wire 



Fra. 195 


netting generally IJ-in, mesh mounted 
on ohannel iron frames, the inolosure 
being entered by a door of similar 
coustruotion in the laundry. The 
stove rests on a cast-iron grating 
opening direct into a cold air box. 
The flue for the stove is carried into 
a chimney in a corner of the drying 


room, diagonally opposite the stove 
the entrance into the chimney for the 
exit of orr being at the flooi. The 
flue in the vent chimney has a tendency 
to produce draft. The iron grating 



ai-ound the stove should be extended 
from floor to ceiling, thus preventing 
any clothes from coming m contaot 
with the stove. Oftentimes bettor 
results will be obtained if the door 



between the laundry and stove is of 
wood tinned on inside, in place of a 
grating ; this keeps all the heat in 
the drying room. Figs, 192 and 193 
show plan and elevation respectively 
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of a di-ying room heated by a wall coil overhead, the cold air supply 
coil, the cold air being taken in under brought from floor up to ceiling and 
the coil and discharged through a vent entering room above steam coil, the 
register in the floor at the centre of air passing downward tlu'ough the 
the room. It may be well to state coil, with exit at the floor. Figs. 196 



Fiq, 108 


here that large headers are generally 
mfide of 3-in. double extra heavy iron 
pipe, generally di'illed and tapped 



2J in. on centres for inch pipe. Fig. and 197 ore respectively a plan and 
191 shows plan and Fig. 195 elevation elevation of a drying room, with hot 
fn two sections of a drying room with air register in floor at centre of room, 

2 k 
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the heat hemg supplied by a stove, 
furnace, steam ooila, or other system 
below the room ; the vent for this 
room is tlu-ough galvanised iron pipes, 
one in each corner terminating in a 



I'm 'iOl 


ceiling ventilation at centre of room. 
Pig 198 la a general view of a drying 
room showing sliding liorses. Pigs. 
199 and 200 are plan and elevation 
respectively of a di-ying room with 



Fig. 202, 

stove in centre resting on a cast iron 
grating opening into the cold air duct. 
The stove should be inclosed by wire 
guards. The flue for it should be 
carried up through, ceiling and into 
the vent flue. Vent flues can be 
formed in each corner with galvanised 
sheet iron as per sketch. Fig. 200, the 


flues hemg connected to the ventilator 
into which the smoke pipe enters. 
Fig. 201 shows plan and Fig. 202 eleva- 
tion in two sections of a drying room 
in which the scheme, while expensive 



to construct, utilises the radiant heat 
to the gi’eatest advantage and gener- 
ates a circulation of air in all ports of 
the room. Figs. 203, 201, 206, and 
206 show some details of construction. 
Figs. 207 and 208 are respectively 


1 






■HIMIMC- 










Fm. 206. 


broken plan and elevation of a drying 
room heated by a furnace placed on 
the same floor, the smoke pipe being 
carried into the vent flue. If desired, 
the air can be mode to rotate around, 
but good results are not always ob- 
tained in this case. Portable, sliding 
horses or clothes lines can be used for 
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hanging the clothea on while di'ying. 
(Heating and Ventilation.) 

Chemists’ Hot Air Bath or 
Closet. — The theory of a perfect 
method for air-drying suggested two 
things as indispensable. 



1. A constant current of pure dry 
air brought to the deau’ed degree of 
temperatui'S before admission into the 
drying chamber. 

2. A regulated source of heat. 

Both these conditions to be under 

perfect control. 



I place current first as being the 
more important item, and the one to 
which hitherto very little attention 
appears to have been paid so far, at aU 
events, as regards the temperature of 
the cuiTent when admitted into the 


drying chamber. As for the source of 
heat, this has been brought fairly under 
control hy previous experimenters by 
the use of one or other of the several 
thermostats, though I was unable to 
discover one quite suited to the 
purpose. 

To meet these requu'ementa I have 
designed the instrument shown in Fig. 
209. It consists essentially of a 
double jacketed cylinder with air 
passages, so contrived as to compel the 
air used for the drying to circulate 
between the jackets before its final 
admission into the drying chamber, m 
such a manner as to ensure that its 
temperature shall be raised to the 
required degree before it is allowed to 
come in contact with the thing to be 
dried. Moreover, as a secondaiy, but 
still very important consideration, the 
inlet of the air supply is so placed that 
the air used for drying is kept os 
distmot as possible from all contact or 
admixture with the products of com- 
buBtion, such products naturally being 
loaded with watery vapour and COj, 
The pure air thus heated befoie entei- 
ing the di-ying chamber is evenly 
diffused over the whole area of the 
bottom of the bath, between it and the 
perforated false bottom which forms 
the floor of the drying oliainber ; the 
air then ascends bodily as a solid 
cylinder, and escapes by the tall chim- 
ney of the domed glass cover. In this 
way vigorous circulation of dry hot air 
IS constantly mamtained winch effects 
a rapid and uniform drying, such us no 
ordinary air-bath can accomplish. We 
ivill now turn to a conaideration of the 
source of heat and its regulation. This 
consists of a Bunsen air-burner placed 
in the cavity under the bottom, but 
the heat is first received upon a sohd 
disc of metal, separated by a sufficient 
space from the bottom to prevent the 
heat of the flame being transmitted 
direct to the bottom of the bath, the 
object being to avoid any localisation 
of the heat. Moreover, the mass of 
the metal disc besides acting as a dis- 
tributor, also serves as a reaervoir of 
heat and assists in maintaining the 
2 K 2 
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equality of tempei'ature, but this 
equality is chiefly provided for by an 
eiitii'ely new form of thermostat. It 
is to be observed that within the two 
jackets already spoken of is placed an 
annular copper vessel, which forms the 
boundary wall of the drying chamber. 
Tills is a cylinder composed of two 



ro csosusnai 


Fio 200. 

thicknesses of thin sheet copper, en- 
closing an air-space of 6 mm. wide, 
98 cm. circuit, and 22-76 cm. in height. 
It is securely closed top and bottom, 
and has a capacity of 1100 c.c. This 
constitutes theheatregulating chamber 
or thermostat, the cavity of which ie 
connected up to a U tube, having 
mercury m the bend. Gas is admitted 
on the other side of the U, and by 


means of an arrangement, such as is 
usual in a gas thermostat, depression 
of the mercury in one limb outs off the 
main gas supply, which can then reach 
the burner by a small bye-pass only. 
By means of a screw at the top of the 
other limb of the U, air can be ad- 
mitted mto or allowed to escape from 
the regulator. With the rise 
or fall of the temperature, and 
the consequent expansion or 
contraction of tho air contained 
in the regulator, pressure is 
exerted or withdrawn from 
the surface of the mercury, 
which is thereby forced down 
the one limb and up the other. 

The reference letters indi- 
cate os follows . A, Diaphragm 
completely separating the dry- 
ing from the combustion 
ohaimber. B, Perforated false 
bottom. C, Outer jacket. D, 
Inner jacket. E, Copper re- 
gulating chamber or thermo- 
stat. F, Baffle plate. G, 
Apertures in jacket C giving 
admission to air for combus- 
tion. H, Apertures for the 
passage of air between the 
jackets for drying. I, One 
of tliree apertures for escape 
of products of combustion. 

K, Apertures in inner jacket 
D for passage of drying air. 

L, Burner. M, Thick metal 
plate for receiving heat of the 
flame. N, Mercury U tube. 
0, And its connection with 
copper regulator. P, Screw 
whereby the degree of heat is 
regulated. E, Gas supp^. S, • 
Tube with bye-pass. 

I have already mentioned 
the capacity of this copper regulator is 
1100 c.o., theooeffloient of expansionfor 
one degree Centigradebeing ' 00867, the 
alteration of volume for a single degree 
of temperature at boiling point will be 
about 3 cubic centimetres (2 '95). It 
is therefore plain we have here a means 
of regulation of the temperature of 
extraordinary sensitiveness, and ac- 
cordingly we find we can command 
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what practically amounts to a fixed 
temperature at any desired degree, and 
seeing that the oopper regulator en- 
tirely surrounds the drying chamber 
and that the whole of the air employed 
in the drying process must of necessity 
sweep both its surfaces, exterior and 
interior, amounting to nearly half a 
(•4459) square metre in extent, it 
follows that no local currents can 
interfere with the accuracy of its 
workm^a. You will agree, I am sure, 
that tins is a grand point. 

A Page’s regulator, or any similar 
instrument, may be all very wall in a 
stUl atmosphere, but where a currant 
is concerned it is not unlikely to be at 
fault and tlirowu out of working from 
one cause or anothei', purely local, such 
for instance as being shadowed by an 
object m process of drying, or bemg 
placed where there is either an undue 
amount of current, or too httla, or in 
an eddy. Our arrangement has a 
further advantage of occupying no 
space withm the drying chamber. 
Having said this much respecting the 
principles involved in the design and 
the mode of construction, let us now 
pass to a consideration of its peiform- 
ances ; but before doing this it will 
be as well to relate soma particulars 
conceriiiug difficulties encountered in 
connectiou with the regulator. When 
fii'st set in action there was no getting 
a fixed degree of heat ; the thermo- 
meter kept steadily mounting, degree 
by degree without apparent cause. 
Naturally we looked for some escape 
of air from the chamber of the rara- 
lator, but the closest inspootion failed 
to feveal any point at which escape 
could take place, and it was only by 
immersing the oopper regulator in 
water and blowing through the tube 
attached tliat enabled us to discover 
several tmy leaks m the solder. After 
these were made good and the test 
repeated, the thermometer still re- 
corded a constantly increasing tem- 
perature. Again and again we went 
thiough the process of searching for 
leaks, but all in vain. Fhdty of tem- 
perature seemed impossible, when at 


last I observed some condensation of 
moisture within the U tube on the 
regulator side of the mercury. This 
at once gave the clue to the cause of 
the nee of temperature. Each time 
of immersing the regulator in the 
water, when search was being made 
for leaks, a small amount of moisture 
must have gained access into the in- 
terior, and this, as the temperature of 
the hath was raised to boilmg point, 
became converted into steam and 
mingled with the contained air. So 
long as this moisture remained at the 
high temperature of the interior of 
the regulator, it exerted the vapour 
tension due to that temperature, but 
little by little a certain portion found 
its way into the U tube out of reach 
of the heat, and thereupon deposited 
its moisture by condensation on tho 
sides of the tube, producing of course 
a partial vaouum in tho tube and 
thereby drawing in a fresh supply of 
hot moist air and steam, so that at 
last quite a considerable amount col- 
lected in the U tube. Now, seemg 
that 1 o.c. of water at 16’6°0. ivill 
produce 1696 c.o. of steam at 100° at 
ordinary barometric pressure, there is 
no need to dwell further upon tlie 
cause of our difficulty, or the necessity 
for keeping the interior of the oopper 
legulator (juite cby. 

Now, with respect to tho perform- 
ance of tins instrument as an air- 
drying bath, I have directed my ex- 
periments to the demonstration of 
tlu’ee gs • — 

I. 'io show the existence of, and 
determine the amount of, oiurent 
passing through the bath. 

I have attempted to measure the 
amount of air that passes through the 
instrument by means of an anemo- 
meter, and find that it travels along a 
c himn ey whose sectional area = 6 ' 4119 
in. at the rate of 204 ft. per mmute, 
from which I calculate that no less 
than 7 • 8875 cub. ft. of air pass through 
tho apparatus per minute. 

II. The next point of importance 
was to ascertain that this ouiTent was 
evenly distributed throughout the 
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-whole sectional area of the drying 
chamber. 

This equal distribution you -wUl 
observe -was arrived at by making the 
instrumout circular and admitting the 
air at points placed at equal intervals 
all round, and hy surrounding the 
lo-vver part of the inner jacket ivith 
a curved flange projecting inwards, 
the object of which is to direct the 
current horizontally between the true 
and the false bottom, and so prevent 
its premature passage through the 
perforations of the falsa bottom 
before having had time to take up 
heat from the bottom plate, and by 
thorough mingling and mixing, pre- 
venting local inequalities of temper- 
ature. 

That these designs work well can 
be demonstrated by the smoke of 
smouldering brown paper, which shows 
that the cm rent spreads itself over the 
whole area ; there is no creeping up the 
aides or centra, it seems to pervade 
equally the whole apace. 

III. Tile final point that we have 
thought it important to inquire into 
relates to the vei tioal distribution of 
the heat. 

For the convenience, if not the 
necessity, of the case, the source of 
heat is applied to the bottom, and you 
■will remember we have interposed a 
largo mass of metal between the flame 
and the bottom for the purpose of 
moderating, storing, and distributing 
the heat , but, uovertholesB, all parts 
in metallic connection therewith get 
hot by conduction more in proportion 
as they are near to the source of heat. 
They in turn become radiators, and 
any object placed within near range of 
their radiation before the air ourrent 
has had time to take up and disti-ibufce 
the same, gets more than its share of 
heat. Our esperimonts show that the 
useful range is anywhere above 3 in. of 
the bottom. Below this undoubtedly 
the temperature increases rapidly, and 
more so the closer the bottom is ap- 
proached. About 3 m., and for the 
whole of thereat of the drying chamber, 
the extant of the variation between 


any two parts docs not amount to 
more than from 1° Centigrade. 

Asvegardsregulationof temperature, 
this is 03 simple as possible. It can 
he set at any tenipei-ature wished for, 
from that of the room up to any degree 
that can he required, in the course of 
a few mmutes. I have only to undo 
the screw P and allow a little of the 
air contained in the copper chamber to 
esoope, and when the desired temper- 
ature IS reached, screw it down again ; 
this, by preventing further escape, 
fixes the temperature at that point. 
On the other hand, if I want to lower 
the temperature, I should turn the 
gas out and allow air to enter the 
copper chamber until the temperatui-e 
stands at the desired point. A ther- 
mometer hangs from the chimney, and 
the temperature can he seen at any 
moment. The regulation can he ao- 
oomplished not only exactly but im- 
mediately, and moreover, the tempera- 
ture is absolutely fixed It may bo set 
going on January 1st and go on to 
December Slat, and it will not vary. 
It may do some good to put somo 
asbestos on the upper surface of tlie 
diaphragm that Andes the di-ying 
and combustion uhambers. (M. A. 
Adams, P.H C.S.) 

Dt'ying PruU and Vefiebible Pro- 
diieka. — (a) In numbers of districts in 
the aouthein states of North America, 
ono may see at the farmsteads rows of 
boards tilted up to the sun and covered 
with shced fruit. Sometimes it is 
spread between sheets of muslm to 
keep away the inseots, and to give the 
[ fruit a finer colour. These small lots 
of fruit are collected hy the cciintry 
storekeepei-s, and thus find their way 
! to the great cities and a market. The 
I first improvement made in drying fruit 
was tried in the north, and oonsiated 
in covering the fruit with glass. The 
hot-bed sash idle in the barn found a 
new duty. Wooden boxes or frames 
mode to fit the sash were prepared and 
set upon legs to raise them above 
ground. Holes were cut at the front 
near the bottom, and at the back near 
the top, to secure a cun-eut of air 
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through the frame ; within these | 
glasB-rooJad fi'ames the fruit was spread 
on trays in the full suu-light. The 
glass kept out ram, birds, and inseots, 
and the fruit dried more quickly and 
with leas labour than in the old way, 
and with a decided improvement in its 
appearance. Expsrimeuts were also 
made with stoves. The cooking stove 
dned the fruit more quickly than the 
sun, but it was wanted for other pur- 
poses. The next step was to erect 
drying closets. A small enclosed place 
or closet of any convenient shape or 
size was put up m the farmhouse or 
shed, and in this was set a small stove. 
The sides of the closet wore protected 
from the lira by briokwork, and above 
the stove were ranged sheivas for the 
fruit ; inlets for the fresh air were 
made at the bottom, and at the top 
ventilators were provided for tha 
escape of the heat^ air and vapour. 
Such appliances answered a very good 
purpose, and are often used to save the 
surplus fruit of a small farm for do- 
mestic use or for sale. Besides those 
domestic appliances there is now m use 
a very good iron stove or drying ma- 
oliiuo, serving to dry all kinds of fruit 
in a better manner than tha wooden 
closets, which arc lialile to take fire. 
Tills stove IS portable and may ho used 
out of doors or in a building, as is most 
convement. A fire is kept up in tha 
fire-box at the base, and above it are 
movable shelves for apples, peaches, 
berries, corn, grapes, or other fruits or 
vegetables. A constant stream of hot 
air ' passes through the apparatus, 
sweeping across the trays of fruit and 
• quioljjy extracting all their moisture. 
The smoke-flue from the fli'B passes 
thi’ough the escape for the hot air, and 
materially assists the movement of the 
air. Driers of this form are largely 
used in the peach districts of the east 
and the grape-growing country of the 
Paoiflo coasts. They are easily man- 
aged, and will dry as much fruit in a 
day aa a family can peel and shoe in 
that time. 

At oue American establishment 
applies are pared, cored, and sliced at 


once by hand mnohineiy. The slices 
ai-e then spread on galvanised screens 
and placed in the evaporator, a cham- 
ber running from the top of a large 
furnace in the basement upward, out 
through the roof of a 3-atory building. 
The euiTont of heated air is kept as 
near as possible to 240^ F. (110° C.). 
The aoreens of fruit rest on endless 
chains that move upwards at intervals 
of S to 6 minutes, when a fresh screen 
IS put in below and one is taken off at 
the third story completed. The dried 
or evaporated produce is then packed 
in pasteboard boxes holding 1-6 lb., 
and these in turn are packed in oases 
of 200 lb. each. 

A bushel of apples makes about 6 lb. 
of the dried fruit ; and the process of 
evaporation is so rapid that the fruit 
loses none of its fresliness and flavour. 
In some of the factories the cores and 
peelings ore converted into vinegaa- ; 
in others into apple jelly, out of which 
every vanety of fruit jolly is made by 
the addition of flavoming extracts. 
Sweet corn, potatoes, and other vege- 
tables have been successfully preserved 
by this process. 

In properly evaporated fruit there 
is no loss of pleasant or valuable pro- 
perties, but an actual inci-ease of fruit 
sugar, from the fact that evaporation 
is essentially a ripening process, the 
development of sugar ranging from 
10 to 26 per cent in different fruits, 
aa determined by choimcal anulysiB 
By tha process of evaporation, properly 
conducted, m a few hours the juices 
are qmckly matured, tlie maximum 
development of sugar is secured, and 
water pure and simple is evaporated, 
the change being analogous to the 
transition of the grape to the sweeter 
raisin, or the acid gi een apple to ripe- 
ness, with correspondmg delicacy. 
The cell stmeture remams uiibioken, 
and the articles, when placed in the 
rejuvenating bath of freshwater, return 
to their origmal form, colour, and con- 
sistency. 

In evaporating cut fruits, such as 
apples, poors, and peaches, the correct 
method is to subject them to currents 
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of dry heated nir, so as to diy the cut 
suirfacea quickly, preventing discolora- 
tion, forming an artificial skin or 
covering, and hermetically sealing the 
cella containing acid and Btoroh, which 
yield glucose or fiuit sugar. This 
principle is demonstrated in Nature’s 
laboratory, in the curing of the raism, 
fig, and date, winch arc dried in then- 
natural skins — a process not applicable 
to out fi'uita — in a tropical climate, 
during the rainless aeason, by natural, 
dry, hot air, in the sun ; though a 
crude and slow process, the develop- 
ment of glucose or grape sugar is almost 
perfect. 

A practical, economical, and inex- 
pensive fruit drier is made by the 
American Manufacturing Company. 
In this evaporator separate currents of 
dry, heated ah, automatically created, 
pass underneath and diagonally through 
the trays and then off and over them, 
carrying the moisture out of the evapo- 
rator, without coming in oouloot with 
the trays of fruit previously entered, 
and already m an advanced stage of 
completion. The greatest heat is con- 
centrated upon each tray when it first 
enters tbs maohiue j and each tray 
subsequently entered pushes the pre- 
vious one forward into a lower tem- 
perature, This operation is continued 
throughout, being rendered perfectly 
practicable by an inclined, divided eva- 
porating trunk. 

(i) It is stated that aliout a third of 
the tea produced on Indian estates is 
cured in Davidson’s so-caUed “ sirocco ” 
drying closets. These are made in 2 
forms, one having the fire-place adapted 
for wood, coal, hamhoo, ekur gross, or 
similar fuel, the other suited only for 
a smokeless combustible, such as coke 
or charcoal. In the first-named form 
the furnace of the air-heater is lined 
with fireclay tiles, and is so arranged 
that when, from accidental breakage, 
any of the tiles require changing, this 
can be easily done through the fire- 
door, without having to take down any 
part of the apparatus. All the other 
parts of the air-heater are very durable, 
and not liable to breakage. 


An improvement has been apphed 
m the construction of the top of the 
ail -chimney, wliioli has completely 
obviated the necessity for any ram 
hood or cover (all of which had a 
harmful effect on the draught). The 
base of the air-chimney sits on an 
annular collar, so constructed that it 
collects and discharges, wherever re- 
quh-ed, any water which, on rainy 
days, may come down the chimney, 
either from a bad joint where it passes 
through the tea-house roof, or from 
condensation of vapour inside the 
chimney. This water collar is applic- 
able to already existing “ siroccos.” 

The trays are made fi-om a special 
wood, which, after having carefully 
tested many quaUties, has been se- 
lected as being the best suited to stand, 
without warpmg or twisting, the very 
high temperatures to winch they are 
subjected ; they are strongly put to- 
gether, being bi-ass-bound at the i 
corners, and the wooden battens 
screwed together with bolts and nuts, 
by winch they can, if necessary, be 
tightened up from time to time. 

With the exception of tiie trays, 
the closet is entirely constructed of 
iron, and can be readily put together 
and worked, even by an inexperienced 
person. It requires no motive power 
to create the draught, which is self- 
acting. AVlien erected, it occupies a 
floor space of about 6 ft. by 4 ft. , and 
is 10 ft. in height from base to where 
the am-ohimney joins. 

This apparatus is capable of drying 
20-26 Tnaunds (1 Tnaund — 80 lb.) of 
green leaf per day of 10 hours, with 
6-8 ttmwnds of dry wood, or 
maunds of coal fuel. 

Theseoond form differs onlyin having 
a hrick-built flre-placo. 

With either form there should be a 
wooden platform for the man working 
it to stand upon, and a table for the 
trays to he rested on, when the mate- 
rial is -being spread upon them. One 
end of this platform should project 
1 underneath the apron tray upon the 
I front of the drying-box, and should 
' nearly touch the side of the air-lieater 
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oaeing. The dimensions of this table 
and platform should be as follows • — 

Table, length, 8 ft. ; width 4 ft. ; 
height, 6 ft. Platform, 
length, 8 ft. ; width, 3 ft. 

8 in. ; height, 3 ft. 6 in. 

Stair to platform, with two 
steps, length, 8 ft. ; width 
of each step, 1 ft. ; height, 
of each step, 1 ft. 2 in. 

Of course the apparatus 
might be smik into the 
ground sufiBoiently to avoid 
having to use a platform at 
all ; but in that case an 
open space of at least 1 ft. 
in -width would have to be 
left on each side for admit- 
ting the cold au- to the 
air-heater, and a stokehole 
opposite the fire would he 
necessary, as well as a 
similar place on the other 
side to get at the dooi for 
cleaning the chimney. A 
large excavation like this, 
however, is obstructive and 
generally objectionable in 
the floor of a tea house, 
and the makers prefer and 
recommend instead of it 
the use of the platform and 
high table, with the appar- 
atus set on ground level, 
as hereinafter described. 

Should the apparatus be 
sunk into the ground, tho 
sides of tho excavation will 
requu-e walls to prevent the 
earth from falling in ; but 
if it he placed upon the 
grcJund level, no briokwork 
will be required. 

It has occasionally been 
observed that the working 
of driers is more or, less 
influenced by their situa- 
tion in the tea house, and 
that it is desimhle, when 
practicable, to have the 
apparatus placed on the oppooite side of 
the house to the prevailing winds — 
i.e. as the -winds prevail from S W. it 
is well to have the driers situated on 


the N E. side of the tea house, other- 
wise there may bo a tendency to a 
down draught upon the chimney. 



-which would materially affect the 
outturn of work ; whereas, if placed 
on the opposite side, the tendency is 
just revoraod, and the draught up 
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through the apparatus is mcreaaed by 
the wind pressure. 

Air-holes should always be kept open 
on the wind side of the house to 
admit the outer air freely, because 
each drier (when properly working) is 
contmuously drawing away about 
30,000 cub. ft. of air per hour from 
the house, and if the apparatus has to 
overcome any friction of resistance in 
obtaining tins air supply, outturn of 
work will be proportionally reduced. 

It may be liere stated as a general 
rule that (provided the proper work- 
ing temperature of the diner is main- 
tained) the better the draught of the 
apparatus, the larger wUl be the out- 
turn of work ; and, consequently, 
everything whioh tends to accelerate 
this draught should be obaeiwed and 
taken advantage of. 

(o) In Fig. 210 is aliown an excellent 
apparatus for di'ying grain, tea, and 
every kind of agrioultural product. 
The refereuoe letters indicate as 
foUowa ; A, Brick box in whioh coke 
is burnt, or a flue to convoy waste heat 
from any furnace. B, Compound 
wrouglit-iron fan, whioh will draw 
waste heat from adistanoe of 60-100 ft. 
0, Chimney and valve, to carry ofl 
smoke when fire is first lighted, c, 
Theimomoter or Pyrometer. D, Feed- 
hopper, into wluoli the grain is con- 
veyed by an elevator from below, or 
by a shute from an upper floor. E, 
Cylinder ; wlien of 18 ft. and upwards, 
can be made in two lengths, jomed in 
the centre by flanged rings . F, Elevat- 
ing gear for raising and depressing 
cylinder. G, Air-duot made of dif- 
ferent sections to suit difierent pro- 
ducts. H, Part of tbo outer shell 
removed to show the cells m whioh 
the grain is carried up and poured out 
in a continual stream ; the number 
and pitch of these cells are also varied 
for various products. 

(ti) The cool air drying maoliiuo 
which we are about to describe, is 
based upon the principle of drying the 
air before it in turn is used to dry the 
material to be operated on ; and this 
drying of the air itself is performed by 


bringmg it into contact with a system 
of iron tubes heated in a furnace to 
about 1300° F,, when part of the 
aqueous vapour is dissociated into 
oxygen and hydrogen. The oxygen 
attacks the surfaoe of the iron tubes or 
other pieces of iron, such as nails and 
filings, placed there for the purpose, 
and the hydrogen passes away with 
the rest of the ah'. If, now, this 
mixture of dry ah, with a amall per- 
centage of hych'ogen, be cooled again 
to the original temperature, it will be 
capable of taking as much moisture as 
it originally contained. Power is sup- 
plied by a Kobey undertype steam en- 
gine, which works two fans placed 
under a wooden box, and a number of 
vortical agitators placed in the drying 
chamber between the stacks. The air 
from the fans is forced through a series 
of vertical tubes placed in a box 
technically termed the “ cooler.” 
After passing the tubes, it is forced 
through another series of tubes placed 
in the “furnace, ” and is there lieated to 
about 1300° F. After passing through 
the furnace tubes, the air is conducted 
back to the cooler ; but this time it 
surrounds the outside of the vertical 
tubes and flows finally to horkontal 
flues placed on the ground, whioh lead 
into the diying chamber. The air, 
on coming from the furnace, is cooled 
by contact with the outside of the 
tubes, through which freshair ispushod 
into the furnace ; and the cooler in 
this manner performs two functions, 
VIZ, it heats the air on its way to the 
furnace, and it cools the air after it 
has left the furnace. The machine is 
provided with a second cooler, teclmi- 
caUy termed the “ water cooler ; ” but 
this is an addition made merely for 
the purpose of experimentmg. The 
water cooler is arranged somewhat in 
the manner of an ordinary surface 
condenser of a steam engine, with the 
only difference that, instead of exhaust 
steam, the air coming from the air 
cooler is passed through it. This 
water cooler can he fiUed more or less 
with water, and the water can be re- 
newed at a faster or slower rate. By 
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this moana, its cooling efleot upon the 
stream of nir can be varied so as to ob- 
tain the dry an- finally at any deamed 
temperature between 160° F. (the 
temperature to which the ah' cooler 
1 educes it) and 60° F., or even leas if 
desired. The water cooler is never 
used in di'ying machines when not re- 
quired for experimental purposes ; for 
actual practical work an an cooler 
alone is used, and its size is so chosen 
as to reduce the temperatuie of the 
air to the desired degree. The goods 
to be dried are stacked on trol- 
leys and run into the compartment, 
care bemg taken to put the heaviest 
stuff first, because it requires a longer 
time to get dry. The agitators are 
worked from bevel gear overhead, and 
are placed over the main Hues by 
which the dry air is conveyed to the 
drying chamber A hole about 10 in. 
diam. is out in the top of the flue 
below each of the agitators, and the 
air streaming up tlnough this hole is 
Hoattorod about by the fans of the 
agitators, so as to penetrate the inter- 
stices left between the stacked goods. 
In this way tlie whole of the surface 
is evenly surrounded bya gentle stream 
of dry and oomparatively cool an. 
*rhe ah, as it passes through the stack, 
becomes charged with moisture, and 
if it were not quickly removed, it 
would impede the further process of 
diyiiig. To facilitate its removal, 
exliaust fans are arranged to draw the 
air through the hollow lining of the 
walls of the chying chamber, and dis- 
charge it into the atmosphere. The 
whole ah contents of the di'ying 
chi,yiiher, when full, are changed every 
two minutes. At the time of our 
visit, we saw in the dryhig chamber 
mahogany hoaids 2^ in.— 3^ hi. thick, 
oak flooring, also some walnut gun 
stocks, a large pile of billiard cues, 
and a big parcel of pine deals 12 ft. 
by 9 iu. by 3 in. The beat proof that 
the drying of the wood is effected 
without warping lies in the fact that 
bUliardoues can besuccesafully treated. 
Boards 1 in. thick requhe to be left 
iu the drying chamber for about a 


fortnight, 2-m. stufl’ would be left m a 
month, and so on in proportion to the 
thickness for heavier stuff. We may 
take it that to stack mahogany boards 
in the open air iu order to season the 
wood in the old way, would coat about 
Gfi. a square, that is, inclusive of 
ground rent, fii-e insurance, and in- 
terest on the capital lying idle. The 
timber will in that case take about 
twelve months to become seasoned. 
If artificially dried, the process will be 
completed iu a fortnight at a some- 
what smaller charge than 6s. per 
square. Thus the artificial method is 
nob only cheaper, but it has the gi'eat 
adi’untage of enabling the money to be 
turned over quickly, instead of lying 
idle in stacks . ( ‘ Industries . ’) 
MeoluinicaZ Methods. — Foremost 
among mecliamoal appliances for tins 
purpose ranks the centrifugal maohiue, 
or hydro extractor. In prmciple tliis 
apparatus consists of an upright drum, 
winch can be made to revolve with 
gi'eat velocity on a vertical axle. The 
di'um may have its sides oonstruoted 
of sheet metal, perforated with a mul- 
titude of fine holes, of wii'e gauze pro- 
perly supported, or of bosket work ac- 
cording to the nature of the substonoos 
to be treated. The di'um, bemg ohai ged 
with material, is set in quick rotation. 
The water present is thus expelled 
through the perforated sides in the 
form of a fine shower. This process is 
exceedingly weU adapted for removuig 
the greater part of the moiatm'e from 
cloth, yarn, uuspuu wool, oto. ; also 
from crystalhiie and granular sub- 
stances. It is not so well adapted for 
di'ying wet powders, pastes, etc., since 
in such cases a very considerahle pro- 
portion of the Bohd matter is projected 
away along -with the hquid, so the 
holes may get choked up. Thus it has 
not hitherto been found satisfaetory 
for drying sewage mud. Its use re- 
quires, further, spooial modifications 
where the liquid to be got rid of is not 
pure water, but holds useful, or hurt- 
ful, matters in solution. A recent 
very simple improvement has consider- 
ably extended the use of the hydro ex- 
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tractor. The materials, instead of 
being put into the drum loose, aro in- 
closed in bags of some suitable material, 
thus preventing the dispersion of the 
solids, This method has been very 
suceaafully adopted with butter. It 
must, however, be remombered that 
no substance, especially if of orgamo 
nature, can bo rendered absolutely dry 
by the use of the hydro extractor. • 

Another mechanical agency for desic- 
cation 13 the press, more especially 
that device known as the filter press, 
wliich has proved itself invaluable for 
separatmg solids from fluids when the 
latter largely predominate. This appa- 
ratus contains a number of cells, each 
consisting of a couple of cast iron plates 
lined, when hi use, with suitable cloths. 
The inner sui’faco of each plate shows 
a number of ridges. The liquid paste 
is forced by a pump, or press, into each 
cell through au aperture, and the water 
escapes through the cloth, and trickles 
down between the grooves formed of 
the ridges to the pipe at the bottom. 

The filter press, like tho centnfu'gal 
machine, oiilyexpels apart of the water 
m mud, etc. ; thus, if a sewage mud 
contains at the outset 90-95 per cent, 
of moisture, it may be reduced by the 
filter press down to 60-60 per cent., 
accortog to the time duimg which 
the pressure is mahitained. It is only 
in a few cases that hydraulic presses, 
screw presses, etc., cau be employed 
for desiccation. 

Small Hot-Air Baths or OloscU for 
‘Lahoi'ato'ryand otherfurposes. — (a)The 
ordinary steam or hot-air chambers for 
laboratory use, although meeting the 
most of therequiremeutsforwhich they 
are designed, having the disadvantogo 
of being more adapted for experimental 
than manufacturing purposes, Tlie 
want of a cheap and convenient appa- 
ratus induced Maben to bring under 
notice a design (Fig. 211) due to Hislop, 
one of his apprentices, who intended 
it for drying photographic gelatine 
plates , but, by slight modifications of 
the interior, it is perfectly adapted for 
tho purposes of the laboratory. 

The chamber consists of a strong 


wooden box a, 18 in. high by 18 in, 
wide, and 14 in. 'deep. To the front 
a door is attached, hinged in this 
instance, but a vertical sliding move- 
ment would be more conveuient. To 
2 sides of tho box are fixed wooden 
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supports, which serve to recoivo teak 
spars for supporting drying trays oi 
evaporatmg dishes. The bottom of 
the box has a peifoiution of 3 lu. dia- 
meter into wliich a zinc cylinder h is 
securely fitted, and to this is soldered 
the upper end of a copper cone c ivitli 
a flat bottom, while into this latter U 
bent tube d in. diameter, and 9 in. 
total length, is aeoui’ely inserted injthe 
manner shoivn. A corresponding per- 
foration is made m the top for receiv- 
ing a tube to answer the pm'poses of a 
e him ney. 

Using a Bunsen burner or a spirit 
lamp as the source of heat, the flame 
is directed to the bottom of the cone 
0 with the result that the heated air 
ascends into the chamber, being diflPused 
by means of a dispersion board A about 
4 in. square, which is placed over the 
onfioe, At ohe end of the tube d is 
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fitted a ‘ ‘ hit-and-nusa ” regulator g, 
which conaiata of a aeries of triangle- 
shaped boles, with a revolving disc 
behind, so that the size of the aper- 
tures can be increased or d imini shed, 
thus enabling the amount of air enter- 
ing to be under partial control. The 
highest temperature to whioh the air 
m the chamber has been raised is 180° 
F. (82° 0.) which is Buffloieutly high 
for most operations. If a uniform 
temperature of say 100° F. (38° C ) 
be required, the admission of air must 
be regulated accordingly by means of 
the regulator y , accuracy being insured 
by the insertion of a thermometer m 
into a perforated cork fitted into a 
J-in. aperture on the top of the 
chamber. By thia means therfi ia no 
difficulty in keeping within 2}° less or 
more of the desired temperatm’e. 

If a r9.pid cun'ant of warm air is 
desired, thia can be had by placing an 
angular tube k on the top of the 
chimney e ; by heating the angle of 
the tube, a draught ia quickly created. 

It is desirable in some oases to filter 
the admitted air ; thia can be done by 
strotcliing a piece of lint or other suit- 
able material between the regulator g 
and the tube d, by which menus dust 
particles are effectually excluded. 

The metallic parts of the apparatus 
being mode to screw off and on, they 
can be detached at will, so that we can 
thus have a series of wooden chambers 
suited to different purposes. In this 
iiistanoo, the chamber being intended 
for drying gelatine plates, it was of 
course constructed so that the light 
would be effectually sliut out, but it is 
obvious that a small glass window 
would add greatly to its value for most 
other purposes. The advantages of 
this chamber are itp simplicity, its 
perfect security against overheating, 
and its small cost — it can be made for 
a few shillings. It is light and easily 
handled and is always ready for work, 
a current of pure hot air bemg obtained 
in a very few minutes after the appli- 
cation of the Bunsen flame. It is 
specially adaptable in the preparation 
of granular and scale compounds, for 


drying precipitates, hardcnmg pills 
previous to coating, and in other opera- 
tions requh'mg a cuiTent of hot air. 

(6) A writer describes his drymg- 
oloset as being made of teak 1 in. 
thick, with light-tight door m front ; 
the ends project heyorid the bottom to 
form legs ; the top and bottom are 
both double (4 in apart), and the air 
enters through a slit 3 m. wide, and 
reaching right across the box. I'his 
slit IS at one end, and the air has then 
to pass along the double bottom to 
the other end, where it gets into the 
box through a similar slit, thus keep- 
ing out the light ; and it gets out at 
top in a similar way. Over the exit 
at top is fitted a tin or copper chimney 
3 ft. high, in whioh burns a Silber 
lamp, giving a good draught, and dr'aw- 
ing a large quantity of air through. 
Inside the box are brackets (each 
having a levelling screw through it, 
with the point upwards), projeotmg 
from the ends, on which are laid 
plate-glass shelves out the width of 
the box, but 3 in. shorter, so that 
when the shelves are in place, if one 
is pushed close to the right end of the 
box and the next to the left, and so 
on, the air has to pass backwards and 
forwards over the plates. His box 
has 3 shelves, 13 in. wide and 32 in. 
long, and wiU dry 6 photographic 
plates 16 in. by 12 in., or, of oourse, 
anything less that will lie in the sape 
space. Some have an arrangement for 
drymg and warming the au’ before it 
enters the box ; but this sometimes 
induces blisters and fnlling. Shelves 
should be far enough apart to get the 
hand in easily, say 6 in. 

(o) Fig. 212 shows a seotional view 
of another form of photograpliio dry- 
ing-hox. a are shelves on which to 
put plates. In the drawer h are placed 
some lumps of calcium chloride. This 
absorbs moisture very rapidly, and the 
air in passing through it is thoroughly 
dried. In the flue d is a small gas- 
burner, and below is a light trap c, 
made of tin. The gas-jet is for the 
purpose of causing an extra current of 
air to pass over the plates. It is 
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better to confine the platea as much as 
possible to the 2 middle shelves, as 
there they are sm'e to be safe. At e 



is a sketch shoiviug how the door of 
the box should be rebated into the 
side. 

(d) Euglaud’s drying closet, Fig. 218 
is simply a light-proof box with, wires 



stretched across the intei-ior to sup- 
port the articles to be di-ied, e g. 
photograpbic plates. Through the 
ceutre runs a l-iu, gas-pipe, open at 


both ends, with a small gas-jet burn- 
ing mside it at the lower end. At the 
top and bottom of the box 2 di-aught 
holes are out, to which a tin tubing of 
about 3 in, diameter is attached. The 
gas-tube gets warmed with a very 
small jet of gas burmug in it, a mere 
pin-hole being sufficient exit for the 
gas. This warms the air ui contact 
with the tin tube, and also slightly 
the ah' inside the cupboard. The 
consequence is, that a cun cut of 
slightly warm air is set up, and circu- 
lates amongst the plates while sup- 
ported on the wires, and the diying of 
the films takes place rapidly. Some 
6-6 hours is a sufficient time in which 
to dry the plates, whilst without the 
gasrjet it would take 2i hours or more, 
lu the inside of the cupboard, and 
near the top and bottom, are placed 
2 cardboard discs to stop the possi- 
bility of any stray light entering, and 
as the whole affair is placed in the 
dark room, the chances of 
any such access even with- 
out it would be small. In- 
side the cupboard door is 
a thermometer, and the jet 
is regulated so that a tem- 
perature of about 70'’ F. is 
mdioated'-80° would do no 
harm to the plates , beyond 
that temperature, it might 
not be safe to go. The 
small gas-jet used is the 
same as may be seen in 
tobacconists’ shops ; the 
hole in the end is plugged 
up, and a very small hole 
is drilled at the side. 

(e) A photograplier 
adopted a large zinc case 
with a lid of the same 
material. He cut a long 
openmg at one end of the 
bottom, and had another 
bottom soldered inside with 
an opening at the opposite 
end (Fig. 214). He then 
had a Russian iron chimney fastened 
on one of the sides, and fitted this 
with a gas-flame placed as shown, so 
that it might produce the nooessary 
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current of air. To make the cover fit 
air- and light-tight was rather more 
difficult. This, however, he managed 
m the following manner. He had a 
rim soldered all round m the shape of 


a gutter, the edge of the lid sinking 
into the bottom of the gutter, and 
then filled the latter ivith small shot, 
and thus obtained a moat perfect 
eloaure. This box has been in use 
ever since, and, with the addition of 
a wooden ti'ay, and of an iron vessel 
full of calcium chloride, has done very- 
good service. In the figure, a is the 
isino ca.se ; 6, guttef filled with shot ; 
a wooden tray , d, calcium chloride 
vessel ; c, Russian chimney. 

(/) The usual forms of hot-air baths 
used in laboratories are, almost without 
exception, affected by drawbacks, par- 
ticularly the followmg — 

1. Either the temperature in the 
upper and lower parts is different ; or 

2. The temperature differs with the 
duration of heating ; or 

3. It can only be raised to a moderate 
degree ; or 

4. *Emally, it can he kept up only 
by a relatively large consumption of 
gas. 

Meyer proposes to remove these de- 
fects in the following manner : — 

Equality of temperature may be at- 
tained by applying the heat at the side 
— never below — and by taking cure j 
that the flame never comes in actual | 
contact with the metal. The space to ; 
bo heated is to be surrounded -with tlie 
hot products of combustion of the 


flame mixed only with the smaUest 
possible excess of air, in such a manner 
that a triple layer of heated gases, 
proceeding from without inward, sur- 
rounds the inner mantle. Besides, 
the outer, or hottest layer, must 
be protected from too rapid 
cooling by applying a suitable 
coating of bad conductibility for 
heat. 

Equality of temperature for 
any length of time may be best 
attorned by a legulator con- 
structed on the principle of 
Andrea’s, which contama, In a 
small, confined space a small 
quantity of a liquid ha-ving a 
hoilmg-pomt a trifle below tho 
degree of temperature to be 
maintained. The author prefers 
the modified form suggested by Kemp, 
and improved by Bunsen, which is 
wholly constructed of glass except tho 



FlO. 316. Fio. 316. 


lower end of the gas-tuhe, this being 
made of perforated sheet-platinum. 

In order to fill it, the gas- tube «, 
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Fig. 215, la temporarily replaced by a 
tube h drawn out at both ends and 
reaching down mto the reservoir of the 
regulator (top of Fig. 216). The lateral 
branch o is now connected with the 
vacuum pump, the whole inverted, 
(as in Fig, 216), and the contracted end 
dipped, first mto thehquid to be used 
as regulator, and then into mercury, 
until the chamber is almost, but not 
quite, full. The apparatus is now 
turned over, a little more mercury 
poured in, and the gas-tube o is in- 
serted. When using the apparatus, 
the gae-tuhe is first drawn upwards, 
and, when the proper temperature has 
been nearly reached, pushed down into 
the mercury, until the supply of gas is 
reduced to a minimum. By cautious 
adjustment, it is easy to find the posi- 
tion at which the-tension of the vapour 



developed in the tube raises the column 
of mercury sufficiently to just close the 
orifice of the tube a at the proper tem- 
perature. As the air-bath cools off 
very slowly, but heats up rapidly, it is 
of advantage to adjust the regulator to 
a slightly lower temperature than actu- 
ally required. 

It is best to have a series of such 


regulators, charged with substances, 
the boiling-points of which are about 
30® G. apart, and to keep them in a 
proper receptacle for use. Suitable 
substances are, for water-baths ; ethyl 
chloride, ether, carbon disulphide, 
mixtures of ether and alcohol, pure 
alcohol, benzol ; for air-baths • water, 
toluol, xylol or amylic alcohol, cymol 
or oil of turpentine, aniline or phenol, 
naphthalin, diphenyl or diphenyl- 
methane, diphenylamiue, and perhaps 
also anthracene. Tt is not at all neces- 
sary to use these in a pure state, par- 
ticularly those which are solid at ordin- 
ary temperature, since they melt more 
easily when impure. Only very little 
of solid substances should be intro- 
duced, for the excess distils off, and 
may clog up the gas-tube. 

Figs. 217, 218, and 219 show the air- 



bath as usually employed by the author. 
It consists of 4: conoentrio walls of 
sheet copper, 2 of which are attached 
to ^ho upper plate, and the others to 
the bottom plate. - 
Fig. 217 is arranged for a drying 
chamber ; Fig. 218 for the distillation 
I of substances winch easily decompose 
when coming in contact with (over) 
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heated glass ; Fig. 21 9 for the dry dis- 
tillation of substances which should not 
he heated beyond a certain point (for 
instance, citric acid in the preparation 
of oconitic acid, etc.). 



Fro. 219. 


The innermost oylinder* surrounds 
the apace a to be heated, which is 
closed from below by a double bottom 
h, fastened by a bayouet-olamp. The 
upper cover also double (the 2 walls 
being kept parallel by inner supports, 
of which one is shown at K), has 2 
tubulures, one (f) for the insertion of 
a thermometer, another (r) for the 
regulator, and another for the escape 
of the heated vapours. To this cover 
tho 2 cylmders d and / are attached 
wliile e and c are soldered to the bottom 
piec^g, which is also provided with 3 
legs. The heating is done by a brass 
ring attached to the legs, "with a supply 
of gas controlled by the regulator i. 
The ring has holes of 2-3 mm. bore 
in intervals of 8 cm. The little 
flames thus produced burn quietly 
and may easily be regulated. With 
the same amount of gas which is 

• The nir-cliamters illustrated above are not 
square, but ? ound. The illUBtratious represent 
a vertical seoilon through tho centre. 


furnished by a gas-cook suppl}Tng an 
ordinary Bunsen's burner, the space in 
a (= about fi Ktres) may readily be 
heated to 300° C. and over, even when 
it IS not closed below. But in order 
to '-obtain this result, the intervals 
between the several cylinders, in which 
the products of combustion cii'oulate, 
must not exceed 10 mm. Besides, 
the outer cylinder / must be pro- 
tected with a non-radiating cover. 
The boat, for this pm-pose, is a layer of 
asbestos (in sheet), to be applied so as 
to leave a little space between it and 
cylinder/, which space is to he filled 
out with silioious earth (‘ ‘ kieael- 
guhi- ”) or mmeral wool. 

If tubes are to he heated, the modi- 
fication shown in Fig. 220 may he used. 
It is also here of 
importance that 
the channels 
through which the 
warm air cu'ou- 
lates arc very nar- 
row, scarcely lom. 
apart. The 8 iron 
tubes pass tlu'ough 
the narrow walls, 
wliich latter are 
not double hut 
covered with little 
flaps hiugmg up- 
wards (one coire- 
sponding to each 
tube), as closely 
as poBsiblo fitting 
to the surface of 
the outer cylinder, 
hut remaining 
slightly distant Fia. 220. ' 

from tho ends of 

the tubes. In case a glass, tube (in- 
serted in one of the iron' tubes, for 
being heated) should explode, its 
fragments are caught by the loosely 
hanging flaps. Between the iron tubes, 
a Babo’s regulator may be mserted. 

For special uses the above forms of 
air-baths may be still further modified. 
It is, however, of importance to re- 
member that the heated gases should 
surround the space to he heated in a 
triple layer ; that the hottest layer 
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ahould be near the outside, and that 
the intei'vals between the walla should 
adimt as little excess of uir aa poesible. 


(y) The air-bath ordinmuly used in 
chemical laboratories for diymg pre- 
cipitates, for making detorminatious 




The gases escaping above must liave 
the property of extinguislung agiowing 
spliuter of ivood, 


of tvater by loss, and for similar pur- 
poses, is usually a rather expensive 
piece of apparatus. The iron or copper 
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oloaet, with its door, tubulure for 
thermometer, shelves, stand, etc., 
works no more satisfaotorily hecauae 
of its somewhat elaborate or difficult 
construction. In Fig. 221, is shoivn 
a simple substitute for this apparatus, 
that as regards simplicity cannot well 
be excelled, while its other good, fea- 
tures certainly operate to commend it 
It consists of an inverted flower -pot 
sustained upon an ordinaiy tin pan or 
sand bath, the whole being earned by 
a tripod or retort stand . The aperture 
at the top serves to receive a perfor- 
ated cork, through whioh a thermo- 
meter la passed. An ordinary Bunsen 
burner is used to heat it. As the 
sand bath directly over the burner 
becomes very hot, it is advisable to 
invert a second smaller sand bath 
within the fli-st, as shown in B. This 
prevents too direct a radiation of heat 
from the hot metal. Upon this the 
little stand or bent triangle supporting 
the crucible or watch glass ooutaimng 
the substance to be heated may be 
placed. The thermometer should he 
thrust down through the cork until its 
bulb is near the substance to bo dried, 
so as to obtain a correct indication of 
the temperature at that point. The 
entu’e arrangement is shownin external 
view in A. 

To place a vessel iu it or to remove 
one, the flower-pot is lifted off the 
sand baths. It will be observed that 
its porous nature provides a species 
of ventilation, while its composition 
assures it against corrosion. It even 
protects the plates below to a consider- 
able extent, as drops of water or other 
fluid cannot run down its aides as it 
coefls. 

But convenient as it is in the idle 
of air-bath for simple drying operations, 
it will be found more so where drying 
tubes or retorts have to be manipulated 
at constant temperature. The flower- 
pot can be perforated at any place, and 
holes of any size or shape can be drilled 
and out tlirough it with an old knife, 
file, or other implement. Thus in C 
it is shown m uso for drying a sub- 
atanoo at constant temperature in a 


straight drying tube. The holes to 
receive this tube can be didlecl in a few 
minutes. The arinngement as shown 
is of the simplest kind, but if the usual 
bath was used, it would require a 
special tubulation to be introduced or 
contrived for the tube to pass through. 
Flower-pots coat so little that there 
need be no hesitation in preparing them 
for special uses. 

In D a U tube is shown as being 
heated, while iu E a retort occupies 
the bath, and is m use for fractional 
distillation or other operation requiring 
a constant temperature. In all coses 
it is better to use the second bath 
inverted within the chamber. It con- 
duces gi'eatly to the maintenance of 
an even temperatin'e throughout the 
whole space. A hint may also be 
taken from the heavy drying plate 
formerly perhaps more used than at 
present. If for the light metal pans 
a heavy plate J in. or more in thick- 
ness is substituted, the temperature 
will not be subject to ns rapid varia- 
tions, and less chffloulty will bo ex- 
perienced in keeping a constant tem- 
perature. The tray furnished with 
tlio next largo size of pot may be used 
instead of the sand bath upon which 
to rest the inverted flower-pot. This 
gives an absolutely non-oorrodible con- 
sfcruotion. 

When the bath is in use for di-ying 
substances, its top, which is at a rather 
low lieot, affords an excellent place of 
drying precipitates wrapt m tbeii’ filter 
papers. It acts in two ways. It is 
generally just hot enough to dry them 
with reasonable quiokness without 
dangei of spurting, and it also acts by 
capillarity to absorb the water directly 
It represents in the last respect the 
porous tile or blotting paper — appli- 
ances too little appreciated by chemists 
here. It must bo remembered that the 
drying of a precipitate by evaporation 
leaves all the impurities of the wash 
water concentrated therein, while capil- 
lary absorption removes a groat part of 
both wash water and its impurities, 
thus conducing to the acoui'acy of the 
work. (T. O'Gonor Sloane, Ph. D 
2 I. 2 
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Wciter-licateil Air Bailiff and Oven^. 
(a) The accompanying sketch (Big 222) 
of a combined steam-oven and distilled 
water apparatus, so arranged as to be 
left to itself for a long period of time 
without the risk of the boiler going 
dry, may perhaps he of interest to 
many, and a few words only are 


can he so regulated that the level of 
water in the condenser is constant, or, 
if desired, allowed to di'op slowly into 
the waste pipe, while the water evapor- 
ated from a is renewed by water al- 
ready near boiling. In pmctice it has 
been found necessary to allow the 
water to waste at the rate of about 2 



necessary to describe its working. 
The steam oven a is of the ordinary 
construotion, but is fitted at the side 
with a tube councctmg it with the 
condenser h. Heat is applied to a by 
means of a radial burner, connected 
with the gas supply by metallic tub- 
ing ; the steam generated circulates 
around the drying chamber, escapes 
through the copper tube c, theuco 
thi’ough block-tin worm, and falls aa 
distilled water in the receiver d The 
cistern e, fitted with a Mariotte’s tube, 
holds cold water, which falls thiough 
the tube enters the condenser, 
where it rises slowly, absorbing heat 
from the condensiug-worin, until it 
reaches the tube loading to the boiler 
at a high temperature. For a cistern, 
an 18-gal. ale cask, supported on a 
stool, has been found to answer admir- 
ably, having the advantage of holding 
sufficient water on the top to secure 
the 2 corks being air-tight. By a 
suitable adjustment of the Mariotte'a 
tube 7i, the rate of flow of the water 


drops per minute, the 18 gal. lasting 
for over 72 liours, during which tune 
10-11 gal of distilled water are cob 
lected. When this apparatus was first 
fitted up in the laboi-atory, it was in- 
tended to have connected the con- 
denser directly with the town water 
supply, but fts the waterworks authozi- 
ties would sanction no such connection, 
we had recourse to the cistern, with 
the satisfactory result that we are in 
this respect quite independent of the 
caprice of the waterworks turncotk. 
TJie several connections me made by 
union jomts, to allow the apiiaratus to 
ho taken to pieces and the boiler freed 
from scale. The whole apparatus may 
be supported upon a strong shelf, 
which should be protected from the 
lieafc of the burner by means of slates 
or asbestos millboard. With this ar- 
rangement, bulky precipitates may be 
allowed to remain in the steam-oven 
all night and found ready for fui ther 
tieatment next morning. (‘ Chemical 
Nows. ’) 
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(b) In Fig. 223 ia shown a constant 
water iiatli, consisting of a square bos 
A, suppoited over a Fletcher’s solid 
flame burner. The top of the bos, 
16 X 15*5 in., is formed by n biass 
plate, i in. tliick, which thua is stiff 
enough to support a considerable 
weight without yielding, the sides and 



bottom being sheet copper. From the 
point, B, projects a J-m. bmas tube, 
B C, wliich turns up at a right angle. 
At E is a stop-cock, which is connected 
by a thick rubber tube with the glass 
tube, D F, which is fastened against 
the adjoining wall. Connected with 
C by a rubber joint is a J-in. block tin 
tube of 20 ft. length, which extends 
up the wall in the manner shown to 
the highest point, T, and thence re- 


turns and ends just over the slightly 
funnel-shaped top of the glass tube at 
D. The bath being filled with water 
to just the level, B h, may be kept 
constant by boiling for many days 
without appreciable loss of water, the 
steam being condensed m its passage 
up, or, if uncondensed before it reaches 
tlie point, T, in its passage down the 
block tin tube. In flat-bottomed pla- 
tmum or porcelain capsules, evapora- 
tion goes on very rapidly when placed 
on top of this water-bath. The whole 
sm'face of the bath is nickel plated. 
(‘ Journal of Analytical Chemistry.' ) 

CkemioaZ Drying Agent — Chloride 
of calcium ia cheap (being a waste pro- 
duct), easily portable, and when it has 
absorbed moisture it can be again made 
fit for use with no more compheated 
appaiatufl than an iron pot. Air dried 
by means of chloride of calcium has, 
therefore, very naturally come into use 
for drying purposes. But it is some- 
times employed in an unsatisfactory 
manner, by a mechanical arrangement. 
The chloride of calcium is alternately 
exposed to the cunent of air to be 
dried, and is then passed into a fur- 
nace, in the expectation that moisture 
will thus be alternately absorbed and 
expelled. This view seems to be 
erroneous. Chloride of calcium parts 
with tvvo-thirds of its water at 392° 
F. , and loses the remaining thh d at a 
higher point. Unless the heat ia 
I earned to this point, the chloride of 
, calcium does not recover its original 
' capacity of water. If it bos been thus 
heated, it wants sufficient time to 
i enable it to cool down to a temperature 
below that at which it parts with its 
moisture. Chloride of calcium, at 
temperatures above the boiling-point 
of water is a comparatively small desic- 
cating agent. There is another method 
m which chloride of calcium may be 
applied m desiccation, a method often 
used in the laboratory. The substance 
to be dried is placed in a vacuum — or 
even in a closed receiver, filled with 
air at the ordinary pressure — along 
with trays of chloride of calcium In 
this manner, the moisture evaporating 
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from the material ia at ouce absorbed, 
and fresh moisture can be given off to 
take its place. 

AbstractiTig Water by OM , — The 
concentration of sahne and saccharine 
solutions by the abstraction of surplus 
water is another branch of desiccating. 
This IS usually performed by means of 
heat, as described under Evaporating, 
but may be sometimes advautageously 
effected by the aid of a low tempera- 
tui’e. Thus in several countries where 
severe weather predominates common 
salt is obtained from the ocean by ex- 
posing sea water in shallow reservoirs 
to the action of the frost. The water 
becoming fi'ozen sepamtes from the 
saline bodies wliich it held in solution, 
and on hemg removed in the form of 
ice the latter can he collected from the 
bottom of the receptacle j or repeated 


coatmgs of ice can be taken from as 
nmny freshly admitted supplies of sea- 
water till the solution reaches a highly 
concentrated form, needing but little 
evaporation to form a crystalline pro- 
duct. 

Another direction in which the con- 
centration of solutions by cold is suc- 
cessfully applied is in warmer countries 
where sugar forms one of the agiicul- 
tural products. Thus m Ohio the 
native women were accustomed to ex- 
pose the syi'up as collected in shallow 
pans to the night ah, when the cold 
would suffice to freeze the water and 
and form a crust of ice over the there- 
by concentrated syiup below. The 
bulk of the supeifluous water being 
thus got rid of, very little further 
concentration by means of lire is 
needed to produce a aohd sugar. 


END OF VOLDlffE I, 
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Acettlbne lighting, l 
Acid chambers, ceinont for, 265 
drops, 305 

extracting from sngar, 402 

staiulard aoUitlona, Y 

Acidlmetry, 6 
Acid-proof alloya, 60 

cement, 22Y 

Aconitine, 30 
Adhesives for labels, 263 
Aerating agents, 7 
Aggregates for coucroto, 382 
Aich metal, 50 
Air baths, 612 

water heated, 613 

bubbloa, expelling from baromotor tubes, 

101 

— currents, determining, 81 . 

Alabaatcr cement, 228 

cleaning, 293 

Albumen, 8 

bleaching, 129 

Alhums, repairing, 192 
Alcohol, 13 

haiTGla, 24 

denatured, 23 

cllstilllng, 406 

rcotltlcatloii, 20 

testing speciflc gravity, 26 

Alcoholometry, 24 
Algerian cements, 228 
Algiers metal, 66 
Alkali, cleaning stains of, 322 

detoimlnation of, as 

standard solutions, 7 

Alkalimetry, 28 
Alkaloids, 20 
Alloy^, 41 

acM proof, 60 

— — aluminium, 60 

aluminium bioiize, 51 

aluminium zinc, 61 

anti-frlctlon, 52 

antimony, 53 

Babbitt's metal, 52, 63 

bearing brasBos, 54 

bell founding, 112 

boll metal, 64 

Birmingham platinum, 70 

bismuth bronze, 64 

brass, 66 

— — ChiuGBe white copper, 76 
copper-manganese, 67 


Alloys, Delatot’e white metal, 60 
donstty of, 42 

— rahlnu, 70 

fluxes for, 44 

for impressions, 61 

— furnaces for melting, 40 
fusible, 68 

fusibility of, 43 

gong metal, 112 

gnu metal, QO 

— Inoxldlfiable, 60 

IrWlo-platinnm, 61 

Iron, 61 

Japanese, 64 

jewellers', 66 

journal boxes, 66 

— — Karakene, 112 

kettle brass, 70 

— * locomotive bells, 112 

— manganese, 46, 66 

— medalB, 09 
— • melting, 44 

miacellaueous, 77, 78 

— - Muntz’s metal, 6D 

or-molu, 60 

Parker's, 66 

— - peak metal, 70 
— ~ pewter, 69 

phosphor, 71 

phosphor bronze, 72 

pluchbeck, 72 

— pipe metal for organs, 72 
plate pewter, 89 

queen’s metal, 72 

railway signal bells, 112 

resembling silver, 76 

rivet metal, 72 

Sauvage'e, C8 

ship bells, 112 

— ^ silver, 73 

sleigh bells, 112 

small articles, 73 

soft, 73 

solders, 73 

speciflc heats of, 44 

specular, 74 

stereotype metal, 74 

— ■ - steno-metal, 74 
strength of, 41 

— table bells, 112 

tin brilliants, 78 

tiu-mangancsc, 68 

tombac, 76 

tungsten bronzes, 76 

tutania, 75 
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AlloySj type metal, ts 
—— victor metfll, 7*? 

whlbo metal, 76 

• zinc bronzes, 77 

Almond comBt*?, 401 

creaiua, 301 

- — hardbnk'', 394, 395 

paste cement, 228 

rock, 395 

Almonds, burnt, 397 

salted, 393 

Alpacas, cleaning, 334 
Alumlulnm alloys, 60 

bronze, 61 

papei, 79 

zinc, 51 

Amalgams, 79 
copper, HO 

for coating plastic castings, SO 

gold, 89 

ii-on, 80 

silver, 80 

odium, 80 

tin, HQ 

zinc, 81 

Atnnzou biUcre, 117 
Ambei, 81 

cement, 228 

Ameilcan cement, 228 
- — clock, repairing, 361 
Amniunio, cloudy, 451 
Ammonium carbonate baking powders, 87 
Amorphous qulnnw, preparing, 37 
Anatomical specimens, bleaching, 130 
Anderson’s heat regulator, 811 
Anemometeis, 8L 

Biram, 82 

graduation of, 83 

— — Henuult'a, 8 k 
— Liu I's, 82 

multiplyiag, 86 

simple, 84 

Aneroid bardiiiitor, 106 
Angostuia bittert, 117 
Aniline colour efains, removing, 3L9 
Animal fibres, bleaching, 120 
Anti-friction ullu^a. 62 
Antimony alloys, 63 

iron alloys, b2 

Antique gold alloy, 60 
Apidea, drying, 603 
Aqua fortls, 86 
Aqua regia, 8 g 
A quarium cement, 228 

repairing leaks, 87 

ArchUectunil cement, 229 
Argeutin, 66 

Armenian, cement, 230 * 

Aromatic bittern, 117 
Arfaenic-lrou alloy, 61, 63 
Artificial gold, 60 

gum, 247 

— • ivory, 223 

pearl, 222 

Aitua’s blacking, 123 
AshbPiy metal, 66 
Atropine, 3i 

Geri'jird's process for preparing, 33 

Axle grease stains, cleaning, 323 


B 

BAnniTT’a anti-attrition metal, 62, 63 
Baking powdeis, 87 

ammonium bicarbonate, 87 

Boi wick’s, 90 

cream of tartar, 89, 90 

Goodail's, 90 

Eursford's, 90 

phospbates, 89 

— Eoyal, 90 

Rumford’S, 90 

sodium bl-carbonate, 88 

— - — — sulphates, 89 

tartario acid, 88 

Ball valves, noisy, 91 
Bamboo, bending, 02 

Joining, 92 

• work, 92 

Barley «ugar, 394, 396 

drops, 396 

tablets, 300 

BarometcTS, 94 

aneroid, 106 

Bogen’a method, 06 

cheap, 9 4 

cistern, 00 

cleaning tubes, 97 

expelling air bubbles, 101 

Oiling lubea, 06 

fitting, 98 

glyeeTino, loi 

graduation of, 103, 104 

mercurial, 103 

portable mercuiial, 103 

— reading, J03 

siphon, 07 

Baroscope, 104 
Uarrols, cleaning, 296 
—— for alcohol, 24 

Bosket making, bloticlilng, 111 

borders, 1 1 1 

buLtoiuB, 109 

cane, 107 

materials for, 107 

ojicrs, 105 

peeling osUrs, 108 

sides, 110 

strokes, 108 

loule, 108 

varnish, 111 

Bearing brasses, 63 

BeeHwnx for caudles, 202 

Bell founding, 112 • 

alloys, 112 

metal, 64, 112 

Bellndonua, preparing alkaloid from, 3l» 
Belle, casting, 114 

moulding, 113 

proportion uf, 112 

bhape of, 113 

— table, 1 12 

tuning, 114 

weight of, 113 

Bolting, 115 

(.leaning, 116 

lacing, 116 

lubiioiitlng, 116 
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IBenlcke’s comcnt, 227 
T3orberiue, 33 

BlUiaid ballh, CGlluloid, 222 
Biram ancmometei', 82 
Bird clocks, repuliiug, 369 
Birds’ skins, clGanlug, 301 
BlrmlnRliflui plntinum, 76 
BIsmutli bronze, 64 
Bitters, 117 

Anoavion, 117 

Angostura, 117 

Bokcr's, 117 

brandy, 1 1 7 

essence, 117 

— French cognac, 117 

Hamburg, ILfi 

nonpareil, 118 

orange, 118 

Peruvian, 118 

Spanish, 118 

BtoniQch, 118 

Stoughton, 118 

wild cherry, lia 

wine, 118 

•wormwood, 118 

Blackboard wjisb, lio 
Block flux, 44 
Blackings, 120 

Artufl’s, 123 

Brunner’s, 121 

•*— ' dress boots, 125 

dubbhi, 126 

glacu kid booth, 126 

guttapercha, 121 

- — harness, 12Q 
• — Indlaiubbar, 123 

Liebig’s, 124 

lirpild, 120 

— JjTicolot’s, 121 

■ paste, 123 

saddlery, 127 

tan boots, 125 

watei proof, 12 1 

wax, 125 

Bloaclier’b ink, 1 JO 
Blcucbing, 129-1‘I5 

• albumen, 120 

— — anatomical spccnucus, 130 

animal fibres, 109 

baskets, 111 

bleacher's ink, 130 

Iwiies, 130 

coral, 130 

— cotton, 130 
— — esparto, 130 

fats and grease, 130 

feathers, 130 

KUtta-porchQ, 132 

hair, 132 

liorsebalr, 132 

ivory, 133 

Jute, 134 

• lace, 135 

leather, 136 

linen, 136 

oils, 136 

palm oil, 130 

paper, 130 

paper pulp, 137 


Bleaching, paraffin, 137 

prints and printed books, 137 

pulp cane, 137 

rags, 137 

seaweed, 138 

shellac, 188 

silk, 139 

ailk yarn. 141 

silver dials, 142 

- — skulls, 130 

sponge, 142 

starch, 143 

straw, 143 

Tussore silk, 140 

wax, 144 

wicker-work, 1 44 

wooh 144 

Woven silk, 142 

Block fuel, 193 
Blood albumen, 9 
Blue gold, 65 

prints, 416 

Blunt Icav^ omard, 106 

Dogen’a method of making borometeis, 95 

Boiler com|)oaitlon, 146 

alkalies, 147 

— chemical, 149 

— Delfoifise's patent, l6i 

glycerine, 161 

— liquid, 148 

oils and fatty matters, 148 

•. — physical processes, 140 

. powder, 148 

tannins, 148 

— ' - — vegetable, 148 

corrosion, 145 

— covering composition, 162 
— • Incrnstutlon, 146 
Bolling tallow, 200 

Bokcr’s bitters, 117 
Bonos, bleacliing. 130 

• cleansing, 301 

Bookblndoi^s paste, 267 
Bookbinding, 163-103 

backing, lOl 

blooldr.g, 18C 

- — collating, 164 

— — colouring calf, 187 
colouring edges, 1C6 

• covering, 170 

cutting, 104 

drawing In, 183 

linlsblug with dry preparation, 186 

flexible work, 1 70 

folding, 1C3 

forwarding, 158 

full gUt back, 182 

— gold work, 177 

glueing up, 160 

half-bound work, l72 

■ baud finishing, 174-180 

head haud^, 1G8 

inlaid work, 180 

Joints, 173 

marking np, 166 

midboards, 162 

painted edges, 168 

— painting on end papers, 160 
pasting down, 172 
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Bookbinding, paating up, ICO 

preparing for covering, 169 

pressing, 163 

repairing books, 190 

rounding, 161 

sawing in, 166 

— ' sewing, 167 

sprinkling odges, 108 

substitute for bra-aa lelteilng, 190 

trimming, 100 

vellum. 185 

Books, bleacbJug paper of, 137 
Boot polish, brown, 120 

glrtc6 kid, 125 

wax, 125 

polishes, liquid, 120 

top liquid, 123 

Borders lor drawings, *183 

Berwick's baking powder, 90 

Bottle cement, 230 

Bottles, cleansing, 293 

Brand’s method of estimating alcohol, 28 

Brandy balls, 390 

blttora, 117 

Brass, 56 

cleansing, 294 

coloin, 56 

colourH of. 41 

dipping and rolourinig, 440 

— — for gilding. 67 

for wire, 57 

furnace, 47 

— - fasibilUy of, 66 

— hard, 67 
hardnoas, 65 

iulold work, dcanslng, 20 1 

Inetmmenta, cleaning, 2i)i- 

— — lettering, substitute for, 100 
— - malleability of, 66 

melting, DO, 67 

ordinary, 67 

piopertics of, DG 

red, 57 

surfaces, onianieiiting, 440 

yellow, 57 

Braaswork soldors for, '74 
Brightening iron artloles, 307 
Brimstono cement, 231 
Briquettes, 193 

coal dust, 193 

sawdust, 194 

Britannia metul, 67, 65 
British gnm, 247 
Bronze. 58 

blue, 76 

cleaning, 295 

. Japanese, 65 

mangancBe-tin, 68 

—— red, 76 

strength of, 72 

tungsten, 76 

— yellow, 75 

« zino, 77 

Brown boot polish, 126 
harness poUsli, 128 

— saddles, cleansing, 309 
Brucine, 8.1 

Brunner’s blacking, I2l 
Brushinaker’s cement, 231 


Buckland’s cement, 231 
Biiildiiiga, dampness in, 436 
Bullet metal, 68 
Bullion lace, cleansing, 333 
Bunilshing, 106 
■— cutlery, 197 

pewter, 187 

silver, 107 

tools, 198 

Burnt almonds, 397 
Butter scotch, 394 
Button brass, 67 


c 

Calf, colouring, 187 

Calico, removing stains on, 320 

Calumbiuo, 33 

Cameo cutting, 199 

Camera lucldn, 198 

— — - for the microscope, 199 

ob'senra, 201 

Camphor, 219 

distilling, 4b0 

Canada l>alsam cemont, 231 
Candled obestnuts, 392 

fruits, 392 

sugar, 388 

Candles, 202 

composite, 211 

diaphane, 211 

dipping, 2U7 

dips, 210 

— moulding, 208 

pomlng, 207 

— - tallow, 209 

tronspaicnfc, 211 

wlclcfi, 20S 

plokling, 205 

Cano, 107 

CtiDiied goods, solder for, 74 
Cap cement, 282 
Carbolic powder, 448 
Carbon pajier, 428 

Dleterlcli's, 42'J 

Curdiuuun comlits, 401 
Cnmauba wax, 203 
Carpet, denning, 327 

cleaning grease from, 321 

vacuum cleanintr, 296 

CurraMrUy comlits, 400 
Carriage tops, reHiodiig, 308 
Ciirtlor'a hydrometer, 20 
Ciiacarllllne, 31. 

Cnaeiti. comeufc, 233 
Casks, olcaiiiiig, 296 
Casting hells, 114 
Catechu drops, 309 
Catgut, 211 

deodorants for, 213, 214 

GaUbtio nlcobul, 13 
Celery comfits, 401 
Goilulold, 216 

billiard balls, 222 
— - cement fui , 234 

cleaning, 297 

colouring, 217, 223 

dental, 222 
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Celluloul, ImrdeninR, 223 

iiicombubtiblo, 223 

white, 222 

Celluloso from potatoes, 223 
CementH, 224 

aclil proof, 227 

ulahaster, 228 

— — Algerian, 228 

almond pafito, 228 

amber, 228 

American, 228 

aquarium, 228 

aichltectural, 229 

Arnionimi, 230 

Benicke's, 227 

Bottle, 230 

brimstone, 23i 

iiruahniakcr’s, 231 

Buokland's, 231 ' 

(Jaiiiida balaain, 231 

cap, 232 

oaheln, 233 

— - celluloid, 23 1 

t'liemicul, 23-1 

Cliiiiesc, 234 

Ghineao glue, 236 

cliromc, 23D 

colouvloss, 235 

cnppcrsmltbs', 236 

— — crucible, 236 

— curd, 230 

— cutlers’, 230 
— — dextrine, 236 
— ~ diamond, 230 
egg, 237 

— — elastic, 23? 

electrical, 232 

onginooTfl, 237 

Faraday'fi, 232 

fat, 237 

llrcproof, 237, 239 

flexible, 23'» 

for acid cliambers, 266 

— — for cork, 23G 

fur cover glahscs, 262 

- for earthenware blsciuc, 236 

for high tcmporalurea, 233 

for Ivory, 2B3 

forjflt, 263 

for labels, 263 

for lamps, 266 

for leather, 256 

for mahogany, 267 

— — for jnarble, 267 

for mcersobaura, 260 

for metal letters, 257 

for mother of pearl, 263 

- — for parchment paper, 264 
—— for porcelain letters, 367 

for wood, 273 

for zinc, 273 

- — French, 239 
- — Gad’fl, 269 

glass, 239 

- — glass to metals, 240 

glycerine, 240 

granite, 246 

gum arable, 246 

guttapercha, 261 


Cements, Hoenlo’s, 269 

Henslor’s, 248 

hydraulic, 200 

— — indianite, 250 

lndlarabb<‘r, 250 

iron, 348 

Isinglass, 253 

JapanoRC, 263 

jewellers', 263 

■ kaselcim-pnlver, 234 

Keene’s, 267 

Keller’s, 230 

labels, 254 

laboratory, 2BB 

lead. 86G 

Lenher's, 237 

■ IjOudoD, 267 

masons’, 269 

mastio, 260 

metals to glass, 240, 261 

microscopical, 261 

milk, 263 

mucilage, 264 

naturalist*, 264 

opticians’, 2G4 

oyster shell, 268 

Parian, 265 

Paris, 285 

■ — - plasters, 287 

pUimhers', 207 

• Pollock's, 24G 

— — porcelain, 28T 
— - rubber, 261 

rubber to metal, 262 

BchlO'liao, 234 

— shellac, 268 

Singer's electrical, 283 

— - soluble glass, 269 

Sorcl'e, 26B 

— — Soulau’s, 283 

stone, 271 

stonemasons’, 271 

— - to withstand petroleum, 267 

tumere’, 271 

tyre, 272 

Ure's, 280 

Variey's, 2S3 

>— waterproof, 230, 272 

'VVoJlaston’B, 278 

zeiodellte, 273 

Charcoal burning, 274 
Chemical cement, 234 
— ~ copying methods, 4 1 4 
Ohomists’ hot air bath, 499 
Chewing gum, 398 
Clieirles, cream, 391 
Chpatnuts, candled, 362 
Chicory, picqliol, 20 
Chimney cleanei, ohoraical, 276 
Chimneys, smoky, 275 
China, drilling, 289 
— - riveting, 298 
Ohiucse cement, 234 

glue, 23G 

silver, 68 

wax, 203 

white coppci, 7G 

CHilael steel, 20 1 
Chocolate creams, 307, 30J 
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Cliocolato drops, 399 
Chrome cement, 236 
Chromium-iron alloy, 63 
Chrysocnle, 65 
Cider caakB, clcansltig, 297 
Ciiicboiia bark, quinine from, 36 
Cinnamon comilts, 401 

drops, 309 

Cistern barometer, 99 
Circular melting furnacn for nlloya, 48 
Clarifying tallow, 309 
Cleaning alatjaster, 293 

alkali stains, 322 

axle grease stains, 323 

haiometer tubes, g7 

• belting, 116 

bores, 367 

bottles, 293 

brass, 294 

bracjS inlaid work, 294 

bronze, 295 

carpets, 205, 321, 327 

casla, 20G 

celluloid, 297 

clocks, 348 

clothing, 207 

coffee stains, 322 

coins, 298 

copper, 204 

cotton waste, 298 

cm tains, 329 

— dial plated, 316 

— drnggista' utensils, 298 
— — earbhenwaio, 290 

— engravings, 209 

— feathers, 301 
felt hats, 321 

— firearms, 302 

— floors, 321, 302 
fire, 303 

furniture, 821 

gilt mountings, 303 

gilt picture frame, 303 

glass, 304 

glasB windows, 306 

gloves, 30G 

gold, 356 

hands, 307 

— — harness, 307 

hats, 807 

Indian ink stains, 322 

ink and iron mould, 321 

iodine stains, 322 

iron and steel, 307 

ivory, 307 

jewellery, 308 

leather, 308 

— marble, 309 

marking ink from fabrics, 322 

microscope slides, 306 

mildew from fabrics, 332 

milk stains, 322 

— — mirrors, 310 

oil clotli, 310 

paint, 310 

paint bruahes, 310 

paint stains, 323 

paintings, 310 

parchment, 314 


Cleaning pearls, 314 

pilnters' Ink from fabrics, 322 

resin stains, 323 

sheopskin mats, 314 

silver, 316 

stains fiom fabrics, 317 

stearin stains, 323 

stills, 323 

sponges, 316 

Stone steps, 323 

straw hats, 2‘)7 

stuffed animals, 323 

tapestry, 328 

tannin stains, 323 

tar stains, 3‘i3 

tea pots, 324 

textile fabrics, 324 

varnish stains, 323 

walnut stains, 323 

waslilcather, 308 

watches, 37 1 

Clock bell metal, 112 

mending, 337 

Cloudy ammonia, 461 
Clothing, cleaning, 297 
Clove drops, 309 
rock, 306 

Coal economlBlog powder, 381 

dust briquettes, 193 

Cock metal, 58 
Coffee creams, 391 

drops, 399 

•stain, cleaning, 322 

Cognac, French, 117 
Coins, cleaning, 208 
Cokcureozo concrete, 383 
Colchicine. 34 
Collating Dooks, 154 
Colour of coppor*zInc alloys, 42 
Colomed celluloid, 217 
Colouring brass, 446 

crayons, 434 

celluloid, 223 

drawlngB, 484 

-edges of books, 166 

sweetmeata, 4 02 

tracings, 486 

Colours of alloys, 41 
Colt’sfoot rock, 398 
Comfits, 4DD 

colouring, 401 

Common jewellery alloy, G6 
Compasses, using, 482 
Composite candles, 2H 
CoDCrote, 381 

walls, cracking of, 384 

Confectionery, 387 

cooked, 391 

uncooked, 390 

Cooking by steam, 404 

range, causes of failure, 409 

Copper amalgam, 80 

cleaning, 294 

solders for, 74 

Copper-Iron alloys, 61, G3 

manganese alloys, 67 

-zinc alloys, colour of, 42 

Coppersmiths* cement, 236 
Copying, 414 
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Copying pencil, 427 

Fal)Gr't>, 428 

Magne’s, 423 

drawings to a reduced scale, 488 

paper, inolat, 426 

Coral bleaebing, 130 
Cordova wax, 128 
Corks, cement for, 236 
Corn starch paste, 266 
CoTToaion of boilers, 145 
Cotton, bleacbiug, 130 

waste, cleaning, 298 

wicks, 206 

Covei glasses, cement for, 262 
Crayons, 434 
Cream clioriles, 39 L 

of tartar, 89 

of taitar baking powders, go 

for lirown leatliai, 128 

squares, 300 

Crucible, cement foi, 236 

for melting alloys, 40 

Cr,\ stallised fruits, 3il8 
Cupola furnace, 48 
Curd cement, 236 
Curtfllns, cleaning, 320 
Culler's cement, 238 
Cutlery, burnishing, 197 
Gutting cameos, 198 
Cymbals, metal for, 68 


D 

DAUitscs, cldaaing, 329 

Damp rcalisting glue, 210 

Bampnees In buildings, 430 

Davidson's drying closeia, 604 

Delatot's whifo metal. 09 

Uelfoflse’a jiatent boilor composition, 161 

Doimtured alcohol, 23 

Dendrometor, 441 

Density of alloys, 42 

Dental celluloid, 222 

porcelain, 445 

Dew ponds, 446 
Dextrine cement, 230 
Dial plates, cleaning, 316 
Diamond cement, 230 
Dlapbane, 211 

Dictcrlcb's carbon paper, 420 
Dipping brass, 446 

candles, 207 

— metal, 06 
Rips, 210 
Disinfectants, 448 
DiatilllnE, 451 

Distillation by dry boat, 613 
Dlvidoi'S, using, 482 
Door hanging, 407 
Doulton's drain-pipe, 400 
Down draught in chimneys, 286 
Drain-pipes, 460 
Drawing, 479 

Iward, 481 

instruments, buying, 418 

on glass, crayon for, 430 

paper, sizes of, 479 
pen, using, 481 


Drawings, borders, 483 
colouring, 484 

— copying, 420, 488 

erasing eiTors in, 480 

flnlsltmg, 482 

— —framing, 487 

indelible, 487 

lettering, 482 

mounting, 431 

— pencilling, 482 

shading, 486 

Dress-boots, blacking, 125 
Dresses, cleaning, 533 
Dresaiug for leather, 122 
Drill for china, 289 
Drilling chluaware, 290 
glues, 290 

Dnig^sW utensils, cleaning, 298 
Drum timepieces, repairing, 357 
Dry denning carpets, 327 

distillation, 613 

Drying and desiccating, 490-518 

by cold, 618 

fruit, 602 

• photographs, 608 

pyroxyline, 219 

rooms, 490 

tea, 604 

Dubbin, 12C 

Dumoulin’a liquid glue, 244 


E 

Eauth wax, 203 

Earthenware bisque, cement for, 230 
— — cleausiDg, 299 
Edge tools, bronze for, 68 
Egg albiuuen, 11 

cement, 237 

Eggs as aerating agents, 7 
Elastic cement, 237 
— glue, 246 

■ leather dressing, 123 

Electrical ceraont, 232 
Electrotype plates, solder for, 74 
Kcotrum. 60 
Eugineers cement, 237 
l^giond's drying closet, 510 
English clocks, 30-huur, 364 

metal, 66 

watch, repairing, 374 

Engravings, cleansing, 299 

mounting, 487 

transfering to papei, 430 

Erosingerrors In drawings, 480 
Escape wheels, repairing, 342 
Essence bitters, il7 
Esparto, bleaching, 130 
Estimation of alcohol, 27 
Everton toffee, 394 


r 

Faut.un, 76 
Faraday's cement, 232 
Fat cement, 237 
Fats, t'eaching, 130 
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Fciithera, bleacliing, 13U 

clpansingj 201 

- — scouring, I3i 

Felt hats, cleaning grease from, 321 

Ferro-concrete, 384 

Feuille moTte alloy, 66 

Fibres, bleaching, 129 

Fiddle strings, 213 

Filing glass, 290 

Filling barometer tubes, 96 

Fine brass, 67 

gold alloy, 66 

Firearms, cleaning, 302 
Fire lutes, 239 
Fireproof cement, 237, 23 
Fish albumen, 12 

glne, 243 

Fitting barometers, 98 
Flannel, cleaning, 33t 
Flavouring sweetmeats, 402 
Flax wlcfes, 205 
Flexible ceraeut, 239* 

Floors, cleansing, 302 
- — cleansing grease from, 321 
— — ferro-cunerpte, 385 
Flowers, distilling, 4bl 
Fluid disinfectants, 448 
Fluxes for alloys, 44 
Folding sheets for binding, 1C3 
J'’ootw^lcs, cement for, 259 
Force and velocity of winds, 83 
Fornialdobyde, 449 
Formalin, 449 

French clocks, repairing, 361 

■ putty, 268 

— rod osier, 106 
Fresealusflud ‘Wiirs addimetor, G 

■ alkrtllmeter, 20 

Fruit alcohol, 14 

drying, 602 

— stains, removing, 317 
Fruits, candied, 392 

crystallised, l‘)8 

Fumigating oil, 448 

— ■ - pastilea for, 4B0 
Fur, cleansing, 303 
Furnace, cupola, 48 
for brass melting, 47 

■ for Tneltlng alloys, 46 

reverberatory, 40 

Furniture, cleanlug spots from, 321 
Fusible alloys, 8» 

plug alloys, 56 

Fusibility of alloys, 13 
Fusible-iualleablo nifital, 00 
Fusing mctftls, 46 
points ol metals, 43 


a 

Gad’s cement, 259 
Gay-Lussac's hydrometer, 20 
Godgo’s metal, 60 
Geldor's alcoholomcbT, 27 
Geneva watcli, ropnliiiig, 308 
German clocks, repairing, 300 
silver, 69 


Gorman silver ruangauc^ie, 68 

silver melting alloy for, 60 

Germicide, 449 

Gerrard's process for preparing atroplrie, 
33 

Gilding, brass for, 67 

bronze for, 68 

metal, 86 

Gilt mountings, cleansing, 303 
Ginger drops, 399 
rock, 396 

Glac6 kid bouts, blacking for, 125 
Qiflss, cement for, 239 

cleaning, 304 

crayons for drawing -n, 436 

drilllog, 290 

filing, 290 

to metals, cementing, 240 

windows, cleansing, SD6 

Gloves, cleouBiug, 306 
Glycerine barometer, lOl 

boiler composition, 161 

cement, 246 

Glue, 241 
Chinese, 236 

damp and moisture resisting, 246 

elastic, 246 

flab, 243 

lip, 246 

— liquid, 244 
• marlno, 268 
— — portable, 245 

quick drying, 243 

— — to prevent cracking of, 243 
Gold, alloys of, C6, CO 

amalgam, so 

aitlilclal, 60 

blue, G6 

burnishing, 97 

oleauslng, 306 

solders fur, 74 

Gold-iron aUoys, 62 
Gong metal, 1 12, 115 
Gongs, metal for, 68 
Goodull's baking powder, 90 
Graduation of barometers, 104 
Gralo alcohol, 17 

drying, 600 

Granlto cement, 240 
Grease, bleaching, 130 

from floors, removlnir, 321 

spots, cleaning irom telt bats, .121 

spots removing, 321 

Grebe skins, cleaulug, 302 
Greenlcavetl osiers, 105 *■ 

Grotto work, cement for, 259 
Guards, inserting in bouks, 15C 
Gnm arable, 246 

solutions, preserving, 247 

artificial, 247 

tragacanth, 247 

Guu metal, GO 

Gut, demlorants for, 213 

scraping, 213 

bllk^'onu, 315 

splnnlug, 2 12 

Gutta-percha hlanidug, 121 

bleaching, 132 

cemeut, 261 
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H 

Hair, bleaching, 132 
Hairsprings, fitting, 380 
Hamburg bitters, 118 
Hands, cleansing, 299, 307 
Hard brass, 07 

silver solder, 71 

solders, 74 

spelter eolder, 74 

Hardenin" celluloid, 223 
irameas Wacking, 12G 

brown polish, 128 

cleanaiug, 3U7 

oil for, 127 

restoring soiled, 127 

Uasseirs drain pipes, 170 
Hats, cleaning, 307 
Heartlmigs, cleaning, 334 
Heat Insulators for boilers, 152 

regulator, Anderson's, 6H 

Heating diying rouiiis, 49‘J 
Hectograph sheets, 422 
Henault'a aDemqmetei, 84 
HensleT’fl cement, 248 
Hoanle'8 cement, 280 
Hollow walla. 439 
Homberg’s alloy, 6fl 
Horsford’a baking powder, 00 
Horsehair, bleuchiug, 133 
Hot air bath, 499 
Huuae fronts, moetio fur, 260 
Hunt's microscopical cement, 2C1 
HytU'aullc cements, 260 

1 press, alloy for, 74 

Hydrometer, 25 


I 

Ignatius bean, preparing strychnine from, 
39 

lllnstratlons, copying, 426 
Imitatluu pearl, 222 
Impressions, alloy for. 61 
Incombustible celluloid, 223 

ivory bubsLltutea, 223 

lucniBtatiou of bollors, 146 
Jndellblo pencil drawings, 487 
Indian ink, removing stains of, 322 
ludlanlto cement, 260 
ludiurubber blacking, 123 

cement, 260 

Ink, bleacUer'a, 130 
% — stains, removing, 317, 318, 321 
Inlaid binding, 180 

work, cleaning brass, 294 

Inoxidlsable alloys, 00 
Iodine, cleaning stains of, 322 
Iron nlloya, 01 

properties of, Ol 

amalgam, 80 

and Steel, cleansing, 307 

articles, brightening, 307 

cement for, 248 

Ironmould, removing, 321 
Irldlo-plDtlnum, 61 
Irish poplin, cleaning, 384 


lamglnss cement, 253 
Ivory, artificial, 223 

bleaching, 133 

cement for, 263 

cleansing, 307 

— imitation, 222 

substitutes, 215 

incombustible, 223 


J 

Japan wax, 203 
Japauese alloys, 04 
— ■ hronvea, 06 

cement, 263 

Jet, cementing, 263 
Jewellers' alloys, 06 

cement, 263 

solder loi, 74 

Jewellery, cleansing, 3ii8 
gold, 60 

restoring the lustre ol, 308 

Jointing drain pipes, 409 
Jones* hydrometer, 26 
Jordan’s glycerine barometer, IDl 
Journal box alloy, C6 
Jute, bleaching, 134 


K 

ICarakenb, 112 
Kttselolm-pwlver, 234 
Keene’s cement, 257 
Kollcj’s cement, 230 
Kettle brass, 70 
ICid gloves, cleaning, 306 
Kisses, barley sugar, 396 
Kitohen range, mastic lor, 2G0 
Komaroniy’s copying procc's, 426 


li 

Labels, adhesive for, 263 

mucilage for, 247 

paste for, 264 

Laboratory cements, 266 

hot air baths, 308 

Lace, bleaching, 136 

cleansing, 336 

Lacing belting, ilG 

Loma, cleansing, 334 

Lamps, cement for, 265 

Laundry drying rooms, 493 

Lead cement, 256 

Lead-iron alloy, 61 

Leaks in aquarium, repairing, 87 

li^ther, bleaching, 135 

— — brown cream foe 128 

— — cement for, 252, 256 

cleaning, 308 

covered mountings, rcbtiiring, 127 

polishes, 12D 

poHshop, Cordova wax, T28 

preparing for bookbinding. 172 

Lemarquand’fi alhjy, 01 
Lemon drops, 399 
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Lenhcr’fi elastic cement, 237 
Letter, cement for, 267 
Lettering drawings, 482 
Lind'a aoemotneter, 82 
Llebig’a blacking, 12i 
Linen, bleaching, 135 
Lip glue, 246 
Liquid boot polisbes, 120 

glue, 244 

slating, 119 

Locomotive bells, 112 
London cement, 267 
Lozenges, 397 
Lubricating belting, 116 
Lutes, 224 

almond paste, 228 

fire, 239 

fireproof, 237 

■ — . steam tight, 270 


BE 

MAGNAUUir, 51 

Magne’b pencil, 423 
Magnesia cements, 270 

prepJiration for boilers, 151 

Mahogany, cement for, 267 
Malleable broBs. 67 
Malleability of brass, 06 
Manganese alloys, 46, 60 

German silver, 08 

till bronze, 67 

Manahelm gold, 66 
MauuflcrlptB, restoring, 487 
Maps, mourning for books, 166 
Afarble cement, 237 

cleaning, 309 

Marina glue, 258 
Marking Ink, removing, 322 
Marlle's alloy, 01 
Marzipan, 3fll 
Masons' cement, 259 
Mftstlc, 26(1 

Macerlal? for basket making, 107 
Medals, alloys for, 09 

bronze for, 68 

Meerechaum, cement for, 200 
Melting alloys, 44 

Babbitt’s metal, 63 

— — fumaco for alloys, 48 

points of alloys, 41 

Mercurial barometer, 103 
Mercury, distilling, 402 
Metal letters, cement for, 267 

mirrors, alloys for, 60 

to glass, cementing, 240, 261 

to rubber, cementing, 252 

Metals, fusing, 46 

fusing points of, d3 

mixing, 46 

Methylated spirit, 23 
Microscope, camera UicUlafoi, 199 
— slides, cleaning, 306 
Microscopical cement, 201 
Mildew, removing trom inbrlcs, 322 

to remove, 310 

Milk cement, 263 
— sour, as aerating agent, 8 


Milk stains, cleaning, 322 
Mlrrois, cleaning, 310 

metal, alloys for, 60 

Mixing concrete, 383 

metals, 46 

Mock gold, 66 
Molasses, alcoliol, 16 
Moreens, cleaning, 331 
Morphine, 34 
Mortars, bionza for, 58 
Moss alcohol, 16 

Mother of pearl, cement fur, 253 
Mounting drawings and tracings, 431 

on Imeu, 479 

engravings, 487 

Moulding bells, 113 

candles, 208 

Mucilage, 204 

for labels, 247 

Muntz’s metal, 09 

Musical clocks, repairing, 356 

instrumonts, cleaning brn^^^, 204 

N 

NAllOt^TlNE, 35 
Naturalists’ cement, 204 
Neapolitan squares, 390 
Nlckcl-lron alloy, 01 
Nlcolet’s blacking, 121 
Nicotine, 35 
Nitrated cotton, 216 
Nltrio acid, 80 
Nonpareil bitters, 118 
Non^puisonons disinfectant, 449 
Nougat, 303 
Nut orertin squares, 301 
Nux vomica, preparing Btrj'cliulna tion 
39 

0 

Odoue test for drain pipos, 473 
Odourless dlslnfi'ctiint, -I'ty 
Oil for ImrncHB, 127 
Oil paintings, cleaning, 311 

lining, 311 

— — restoring, 312 

stopping, 311 

palm, 201 

btains, removing, 319 

Oilcloth cleaniog, 310 

Oiling clocks, 352 

Oils, bloaubing, 135 

Opticians’ cement, 204 

Orange bitters, 118 * 

flower drop'’, 400 

straws, 303 

Organs, pipe metal for, 72 
Orgeat drops, 40U 
Ornaments, bronze for, 08 
Ornard, blunt-leaved, 100 
Or-raoln, G9 
Osiers, 105 

peeling, lOG 

Outdoor clocks, repairing, 350 
Over-proof spirit, 25 
Oyster-shell cement, 208 
Ozokcrit, 203 
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P 

Paint, cleaning, 310 

stains, cit'unliig, 320 

stiiinH oil glats, roniovlng, 306 

stains, removiug, 31S 

Paint-bTiisbes, softening, 310 
Painted edges foi books, 168 
Paiiithigs, cleaning, 310 
Palm oil, 204 

bleaching. 136 

Paper, nluramliun, 79 

bleaching, 136 

carbon, 128 

polygmpblc. 42'1 

pulp, bicacblng, IJV 

loinuving stains from, 320 

to parchment, uniting, 487 

trnnspQicnt, 427 

Paperhangers’ paste, 260 
Papyrograph, 421 
Paraliin, 2u3 

bleaching, 137 

Paragon diain pipe, 471 
Parallel rule, using, 482 
Parchment, cleaning, 314 

pa|)cr, comeiitlng, 26i 

to paper, uniting, 487 

vegetable, 487 

Parian cement, 266 
Paris cement, 206 

— salts, 4 40 
Parisian bell metal, 112 
Parker’s alloy, GO 
Paste, 266 

— blucklug, 123 

— hookliinders', 207 

com stan.li, 2ii6 

foi prints, 20H 

for foda water labels, 2D4 

papGiiiangeih’, 260 

pbolographcrs, 206 

Hiarch, 266 

that will not sour, 266 

trimmers’, 260 

wheat btarch, 266 

I’oHtels, 434 

PastllcH fui rumigating, 460 
Peak lUGtiil, 70 
Pearl, artificial, 222 

Imitation, 222 

J’earls, cleaning, 3U 
Peat liriqnettes, 101 
I’cfliuff osiers, 106 
I'encllling drawings, 482 
Poncily, copying, 427 

cutting, 480 

Peppermint drops, 400 

lozenges, 397 

rock, 396 

Peruvian bitters, 118 

Petroleum, cement lo withstand, 267 

Pewter, 69 

biirniBliing, 197 

plate, 66 

Pewterer', sijldcr for, 74 
Phospliatii baking powders, 89 
Phosphor alloys, 7l 


Phosphor bronze, 73 
Phosphorus, introducing into bronze, 7l 
Photogiapb, transfenng to wood, 429 
, Photographers' paste, 266 
Photograpbio drying l>ox, 608 

plate, cleansing, 304 

Pickling candle wicks, 205 
Pictmc frames, cleaning, 303 
Pinchbeck, 72 
Pipe chimneys, 379 
— —covering composition, 162 

metal for organs, 73 

Piperine, 36 
Piques, cleaning, 334 
Plants, diatiUiiig, 461 
Plaster casta, lepainng, 267 
Plasters, 267 

Plastic castings, umatgam fur coating, 80 

Plate pewter, 6fi, G9 

Plumbers' cement, 267 

PoHslies, boot, 120 

Pollock's cement, 246 

Polygraphic paper, 424 

^•^PPy* prepartug moipbine from, 34 

Purcelain cemenis, 267 

dental, 446 

letters, cement for, 267 

Portable glue, 246 

mercurial barometer, 103 

Porlovin's powder, 424 
Potato alcohol, 17 
Potatoes as cellulose, 223 
Pouting candles, 2i'7 
Preserving albumen, 12 

gum arable solutions, 247 

Printed paper, bleaching, 130 
Printers^ Ink, cleaning fabrics from, 322 
Prims, bleaching, 137 

pastes for, 288 

Proof spirit, 26 
Properties of alloys, 41 
— • of brass, 65 
— of iron alloys, 61 
Proportions of bells, 112 
Pulp Cane, bleaching, i37 
Putly, 208 

Pyroxyline, drying, 219 

preparation of, 210 

solvent for, 318 


Q 

Qoekn's metal, 66, 72 
Quinine, 36 


B. 

Back andgatherlng pallets, rcpnlihig, 345 

Bags, bleaching, 137 

Kabat lokum, 394 

Bailway signal bells, alloy for, 112 

Baspberry drops, 400 

rode, 396 

Beading barometer, 103 
B^tlflcation of alcohol, 20 
Bed almonds, 398 
brass, G7 

2 M 
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Rc^ 66 
Rcliiforci'd concrete, 3Bt 
Hopairlug albutuy, 192 

books, 190 

plaster caste, 207 

Btonewoik, 2Y4 

Realn, solvent for, 263 
llesluons stains, removing, 31Y 
Restoring insoluble albumen, 12 

leather covered mountings, 127 

maJiu-jcdpts, 487 

oil paintings, 312 

— - soiled barucB*-, 127 
Reverberatory furnace, 49 
Ring gold, 60 
Ritfet metal, 72 
Riveting chinaware, 288 

Blake lor clockwork, 343 

Rooms, disinfecting, 448 
Root alcohol, 16 
Rqsq drops, 400 

lozenges, 397 

RoboS alloy, 69 
Royal baking powder, 90 
Rubber cunieiu, 281 

to metal, cementing, 262 

p Rurafoids baking powders, 90 
Rush wicks, 206 


S 

Saddlisst, blacking, 127 
Saddles, cleansing, 309 
SallcioG, 39 
Salted alnioiiils, 393 
Sanitary fluid, 4C0 

powders, 460 

Satin, cleaning, 332 
Sauvaga's alloy, 66 
Sawdust briquettes, 194 
SchiO'liao cement, 234 
Scouring feathers, 131 

silk, 140 

•woven silk, 142 

Seaweed, blcacblng, 138 

Seeds, disiUllng, 461 

Serbat’s mastic, 260 

Sewer gas, cleteoting, 461 

Shading drawings, 486 

Shape of bells, 113 

Shawls and scarves, cleaning, 336 

Sheep dip, 461 

Sheepskin mats, cleansing, 314 

rugs, cleansing, 335 

Sheet brass, composition uf, 6G 
Shellac, 268 

bleaching. 138 

Shells, cemeutiug, 265 
Ship bells, alloy for, 112 
Silk, blcacliiug, 139 
— ^ — damasks, cleaning, 380 

haudkercblsfs, cleansing, 336 

scouring, 140 

yam, bleaching, 141 

yarn sulpburing, 141 

Silkworm giiq, 216 
Sliver, alloy resembllug, 76 
alloys, 73 


SUvoi amilgaui, 80 

biunitjliiug, 197 

Chinese, 68 

cleaning, 316 

dials, bleacliing, 142 

German, 60 

meial, 61 

Singer's electrical cement, 233 
Siphon barometer, 97 
Skulls, bleacliing, IJO 
Sleigh bells, alloy for, 112 
Smoke teatfoi drain-pipes, 473 
Soda-wfttei bottle IiiI'k?1s, paste for, 26 1 
Sodium amalgam, 80 

bicarbonate baking-powder, 8S 

Soft alloys, 73 

solders, 7 4 

Solar disililation, 466 
SoldeiH, 73 

for brasawork, 7 1 

- — for carved goods, 74 

for coppei, 74 

for electrotype plates, 71 

for gold, 74 

for Jewellers, 74 

for pewtorers, 74 

for sealiug Iron in stone, 74. 

for tinned Iron, 74 

hard, 74 

hard silver, 74 

— — hard speltor, 74 
— floft, 74 
Soluble giasa, 2b0 
Solvent lor pyioxyline, 218 

for rosiji, 263 

Sorel's cenienb, 260 
Soulan's cement, 233 
&ur milk, ns aoniting agent, 78 
Spaniard osier, 105 
Spanish bitters, 118 
Specifle gravity oPulcobol, 26 

heals of alloys, 4 1 

Specular alloy'^, 74 
Spelter Bolderliig hard, 74 
Spermaceti for cuiullcs, 203 
Spinning sagar, J02 
Spirit, proof, 25 

distillery, 404 

overproof, 26 

underproof, 26 

Sponge, bleaching, 742 

cleaning, 316 

Spoons, Britannia metal, 67 
Spouts, Biitannia metal, 68 
Spring clocks, repairing, J56 
Sprinkling edges of books, 107 
Suilns, romoving, 3X7 

on paper, removing, 320 . 

Standard solutions of acid, 7 

ot alkali, 7 

Starch bleaching, 143 

paste, 265 

Statuary, bronze for, 68 
metnl, 74 

Steam cooling apparatus, 404 

tight lutes, 270 

Stearin stalnti, removing, 323 
Stencils, 425 
— • cutting, 486 



Index to VoSnirE 1. 


531 


Stei cotype metal, 74 
Sterro metal, 74 

cleansing, 323 

lor tlnciures, 468 

Stomacli bltteva, lie 

Stone, cements for, 271 

solder for sealing iron in, 74 

— - steps, cleaning, 323 

uniting broken, 27n 

Stonema''ona' cement, ’271 
Stonework, repairing, 274 
Stoughton bitters, 118 
Stoves, fixing pipes tor, 278 
Stove work, muetlc for, 200 
Straight edge, testing, 481 
Straw, bleaching, I4d 

bonnets, cleaning, 297 

matting, cleaning, 33b 

Strength of alloys, 41 
Strokes In basket making, 108 
Strychnine, 39 

Stuffed animals, cleaning, 323 
Sugar, clarifying, 387 

drops, 399 

extracting acid from, 402 

Sulphate aud baking powdeis, 89 
Sulphuring silk yarn, 141 
Suaiiensloii spring, renewing, 340 
Sweets, colouring and flavouring, 402 
Sykes.’ drain pipe, 470 
— hydrometer, 26 
Syrups, >8 0 


T 

Tabarbts, clcaulng, 331 
Tublc bells, alloys fui, 112 

covers, cleaning, 336 

Tailors’ crayons, 430 
Tallow boiling, 209 

candle, 209 

cltiiifyin^, 209 

Tummy lining, clcauing, 332 
Tam-tams, metul for, 68 
Tan boots, blacking, 126 
Tannin staios, cleaning, 323 
Tapestry, cleaning, 326 
Tar spots, removing, 234 

stains, cleaning, 323 

removing, 317 

Tartaric acid, 88 

Tea drying, 604 

Teapots, cleaning, 324 

Tssting apparatus for drain pipes, 474 

drain pipes, 471 

straight edge, 481 

Textile fabrics, cleaning, 324 
Tllhet’s copying process, 420 
Tin amalgam, 80 

brilliant, 70 

iron alloy, 61, 64 

manganese alloy, 68 

scouring, 336 

Tinned iron, solder for, 74 
Tinting silk yam, 141 
Tobacco pipes, cleaning, 336 

preparing nicotine from, 36 

Toffee, Everton, 394 


Tombac, 76 

Tools for basket making, 108 

for bookbinding, I7i 

Tracing cloth, 426 

paper, 487 

Tracings, colouring, 466 

mounting, 431 

Tragacanth, gum, 247 
Transfer pVocoss on glass, 431 
Tranflferlng engravings to paper, 431 

photograph lo wood, 429 

Transfers, 429 
Transparent candles, 211 

■ paper, 427 

Trimmers’ paste, 260 
Tubiinla motol, 66 
Tuogstou bi 011268 , 76 

steel, 61 

Tuning bells, 114 
Turkish delight, 394 
Turners' cenierit, 271 
Tussore silk, bleaching, 140 
Typo metal, 76 
Tyro cements, 272 


xr 

UMDKRI'UOOP, 25 

Uro’s cement, 230 


V 

Vacuum cleanlug, 296 
Vanilla drops, 400 
Vurlcy’s cement, 233 
VnrnlBb for basKcts, in 
*- — for leather, 124 

Bkdns, cleanlug, 323 

cleonsmg, 336 

Vegetable albumen, 12 
— parchment. 487 
Vegetables, drying, 502 
Vellum, clconslujr, 330 

for bookbinding, 185 

Velocity and force of winds, P3 
Veretrine, 40 

Verge watch, repaidng, 365 
Vermin, exterminating, 448 
Vert d’eau alloy, 66 
Victor metal, 77 
Violet drops, 400 
violin bowfc, cleaning, 336 

strings, 211 

Violins, cleaning, 336 
Vinegar, acidity of, V, 

casks, cleaning, 297 


•W 

WAbL papera, cleaning, 337 
Walls, concrete, 38G 
Walnut stains, cleaning, 323 
Washing compound for clothes, 207 
Washlcather, cloansing, 306 
Watch mending, 337 
Watches, repaiiing, 3G3 
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Water bath, cenp.to.nt, 5i1 

licated air botbs, 616 

test for drain pipes, 472 

Waterproof cement, 239, 272 
— - blacking, 124 
Wax bleaching, i4t 

boot polleh, 125 

Carnaubft, 20d 

Ubiuese, 203 

earth, 203 

Japan, 2ii3 

Weights of bellfl, 113 
"Wlieat etnrcli paste, 266 
Wlute celluloid, • 2'22 

gold, 68 

metal, 76 

metal, Delatot's, CD 

Wickerwork, bleaching, 14 1 
Wicka for candles, 206 

cotton, 206 

flax, 205 

pickling, 205 

proportions for camlles, 206 

rubh, 206 

Wild cherry bitters, 118 

Willow bark, preparing fiallclne from, 39 

WUlia’s copying process, 424 


Winds, force and velocity of, 83 
Wine stains, removing, 310 
Wollaston's cemeutB, 273 
Wood, cementing, 273 

on stone, maetlc for bedding, 260 

Wool, bleaching, 144 
Woollen shawls, cleansing, 335 
Wormwood bitters, 118 
Woven silk, bleaching, 142 
scouring, 142 


T 

Yellow brass, B7 

(lipping metal, 60 

gold, 6b 


Z 

ZEtODELlTE coment, 273 

Zinc umolgamH, 81 

bronres, 77 

cementing, 273 

vessels, cleaning, 337 
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